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STATE OF NEW YORK: 


eee DeparTMENT or AGRICULTURE, 
(soe Arpany, April 26, 1894. 


To the Assembly of the State of New York: 
a ca ‘T have the honor to herewith transmit the Twelfth Annual 
ae Report of the Director and Board of Managers of the New 


Si te 


ea. York Agricultural Ben Station at Geneva. 


I am respectfully, 
FRED. C. SCHRAUB, 


Commissioner of Agriculture. — 
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TweELrtH ANNUAL REportT 


OF THE 


Board of Control of the New York State Agri- 
cultural Experiment Station. 


TREASURER’S REPORT. en Gy 


To the Board of Control of the New York Agricultural 
Eaperiment Station: 
As treasurer of the Board of Control, I do respectfully report : 
That I have received from the Treasurer of the 
State of New York, for the twelve months ending 


| © yoni lore] DSS ol ps BGS, ga AE re ae Pa $40,000 00 
That the balance on hand September 30, 1892, was, 16 22 
1 polo pat DEER UE vas ai ais aaa ean £40,016 29 


And I do further report that I have expended during the 


_ twelve months ending September 30, 1893, $38,429.48, vouchers 


for which, duly audited by the special auditing committee of the 
Board of Control, have been furnished the Comptroller of the 


- State of New York. 


_ Properly classified, the expenditure has been as follows: 


Mae CVOUNGS 052 i eee hk ee ees $3,059 31 
4 Freight, cartage and express ............ cee Ese sa 417 05 
Fuel and A) SE ea ee LEE afer ae 1,303 18 
Ne ov oig nov ae. peels so. Rw has aR Oe! 175 25 
Myers ss Be ay PrN see, Me tri A) “... 12,964 90 
4 Maperatory department... ee ee 549 46 
Berabrary.......:.. EES ER Le in, A eR ee AE Ae 194 70 


Rtn tale cei dae atte vee + vi 123 45 


leaps | Se 
eo ae hs 
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Postave expenses files, oo ne ley oe ne aie $263 00 
Repairs 9.5 aoa Ne) i es. Sane 1,087 94 
BOAR OS Sec RMR Som ntl che wc Calls, « ots 13,313 22° 
Scientific apparatus ........ TS ee. tide eee 2 75 
PCL UML CISL PLLOS sre Ciuie tee sn e\e. oe asi ince =tnynae a ee 267 92 
OL PEARL ST OCCT) Ah A aia Apri ie adler ae a a A Sees 100 27 
_Syihata «OR EVE i a a Ce mam REGS sia, - 43 99 
SC VO Gaui, Ce Nr i eR ERY Ie 3,245 80 
MIRREN es lie eon Ka oils nak ook 4 16 GO ite camp ae Mere ie eats Oke ga 283 88 
meoard.o1 Control,;expenses of *. {.') J... .°.e 5.0 See 511 94 
Rent (tenement house). ....... UE ER gM PEM 300 00° 
elephene pnd telegraph. i o...5 eee. sk tee te oe 8 67 
Posirance tay, GNA Sooo ile eon a 23 75 
Rayetorirdnt £ gc. ee ae 189 75 
$38,429 48 
AS] ANCOLOTLs ACs. 2 meta a ana Gi coments ong Eee 1,586 74 

Total 


Seay Taam Ce Mier Ai RI rN os $40,016 22 


Se 


And I do further report that I have received from 

the Treasurer of the State of New York on 

account of “expense of bulletins and enforcing 

provisions of chapter 437, Laws of 1890,” for the 

twelve months ending September 30, 1893...... $10,000 00 
That the balance on hand September 30, 1892, was, 2,608 84 








tad seen. US leave rena Metra fea, CE $12,608 84 











And I do further report that I have expended on this account 
$10,941.73, vouchers for which, duly audited by the special 
auditing committee of the Board of Control, have been pre- 


sented the Comptroller of the State of New York. eh ; 


classified, the expenditure has been as follows: 


+ Fee 


a 


Breight, cartage and express: 0,6 sce $18 00 
Ch Os Rae Sree R OGRE Se “soot 
IIAP EATCE 0 Ns /opl iy avieck aie :aes ae ceuaseghe bw at peas oven 20:23 
Bulletinscand prmting 6077 yc. ces ere, ve ee 3,697 Shares 
LTE) CE Naa ae EMR CON MD SEAL SB CWE Kile)? eye. 5 975 70 
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aa ie easy Ne Gab POSS aha sa oy ea $52 00 
PEIN is) ers giana i atacs gow Meee eu leas ake 112 50 
MEET oe Lyrae. te eal sche iee yas tralaiha sity Ue PALO IES 
isos ec eb RR Sasi Rr dieses OO is Ra) I OR UE ga 2,268 45 
BIER SERTOOSie Ld eis aye cv ete a es Senin © gua me 1,106 47 
ri GIN IN eR SR an a AN 24 41 
PREP Gree ete Se eh OR! Ne toe a 193 82 
SER cre Pek, Pen vic IANS iw iale lao acs 17 00 
6 deep SEI SSO ERI IRA a ei A Re 12 20 
$10,941 73 

PRC ATI (Li: os tharies rs OTT Ge OTS ON 1 667111 
Re ye AA PEERY. $12,608 84 

sss 


And I do further report that the balance on hand 

September 30, 1892, of a special appropriation 

of $6,000 for completion of laboratory was 

$1,726.74 ; that I have expended on this account 

for the year ending September 30, 1893........ $1,726 31 
MONONA (Lie oer te et dia ee wc ais ov one ek es ee 43 








$1,726 74 


———— > 








Properly classified, the expenditure has been as follows: 








Carpentry ..... FRsipey eres «tains ONEGIN mS hao ese ee $84 35 
Mme ea NT, oC Oas seta tidiu cow icf asoaasny acl tay 387 19 
MN re a Oath get Se 8.25 Nae wh aeattndn “pina foe a's 15 48 
TAG IE SRE ee Ace tn a Re ep L Pnae eee OeEe oh 1,239 44 | 
ee APART SP eM MES ANON CRE Tore sCetale alt! coe Bsc ea erY $1,726 31 











And I do further report that I have received from 

the Treasurer of the State of New York a special 

appropriation of $2,000 for cold-storage house, 
and that I have expended on this account ...... DO PERM kn at. 
MUSOU TAN el geen yc Net ong sateen baibe 68 62 
EME 8 choy a eake pete ewan a alo vnse'g le ote etn si $2,000 00 





— pracecomei 
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Properly classified, the expenditure has been as follows: 





TSOP NMEA OR rey ele eT oto a $609 58 
WYER SOULE US. 2 Ene alts Scie eee ere a oo 6 ale er 106 80 
He che ESN Wt et) GROG A ae ea Mee ryt 15 00 
Wicks Refrigerator Company (contract) .......... 1,200 00 

1 8'c) 22) ND A mR I gk CRE DUR as yc Loy lb $1,931 388 





And I do further report that I have received from 
the Treasurer of the State of New York $500, 
special appropriation for ice-house, and I have 





expended on this account for materials and labor, $496 52 
_ Balance om hand. 2... 6.6... cee eee eee. 3 48 
POUL tS Vie ee OR RCO hae 7 eRe Nan eT ay he ee aA $500 00 


—$————SS= 





Vouchers for the expenditure of these special appropriations 
have been duly audited by the special auditing committee of the 
Board of Control, and have been furnished the Comptroller of 


the State of New York. 
WILLIAM O’HANLON, 


Treasurer. 


Report oF THE Drrector. 


PETER COLLIER, A. M., M. D., Ph. D. 


To the Board of Control of the New York Agricultural FRE 
ment Station: 


GENTLEMEN.—I submit herewith the twelfth annual report of ; | 


the experiment station for the calendar year 1893. 

During the past year the executive committee of the Board of 
Control have continued their meetings at the station, at which 
meetings the detailed monthly statements of the several mem- 
bers of the staff have been submitted by the director for con- 
sideration, also a brief statement of the work of the coming 
month and necessary expenses to be incurred. 

At such meetings also the treasurer has furnished a statement 


_ of the expenditures and the balances remaining of the several 


appropriations for the station, general and special, so that 
through their committee the Board of Control have been con- 
stantly advised of the nature and progress of the work being 
carried forward by each member of the staff and of the labor 
forceemployed. The auditing committee of the Board of Control 


have met as usual the first Friday of each month. 


ay 
. 4 





During the past year among the permanent improvements to 
be mentioned are: 
1. A new forcing house, for which a special appropriation of 


. - $5,000 was made by the Legislature, has been erected. This 


house was built by Lord & Burnham, of Irvington, N. Y., and is 


of the following dimensions: office, 25 by 15 feet; main house, 


60 by 20 feet, with two wings, each 44 by 20 feet. Coal and 
oiler room of brick under the office. 

It is substantially built with iron frames; is heated with hot 
‘water and has been given up to the growing of forced vegetables, — 
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cucumbers, tomatoes, lettuce, beans, radishes, strawberries and 
mushrooms, and has already proved of great interest to those 
who are searching for new and more profitable industries. 


2. By means of a deep trench upon the north side, extending _ 


below the basement of the cold-storage building, a series-of tile 
drains have been laid for removing the soil water which had no 
other escape, and by which it is hoped the storage rooms may be 
kept dry. 

3. The room in the station building once devoted to the 
chemical laboratory has been entirely refitted with new walls, 
ceiling and floor and appropriated as an office room for the first 
assistant and stenographer. 


_\(\ '4. A hot-air forcing pump has been placed in the basement of 


the new laboratory for the purpose of raising water from the 
' cistern or street main to the tank in the top of the building, and 
for such purpose has proved entirely successful. 

5. The new ice pond has been enlarged and its banks strongly 
reinforced to avoid any danger from breaking away. The pond 
has been stocked with carp received from the United States Fish 
Commission at Washington, D. C. The western half of the 
creek running through the farm has been straightened, the 
channel deepened and the banks straightened in order that in 
future its course may be kept within proper bounds. 


6. Five gas street lamps for lighting the grounds of the station 


and two hydrants for supplying water in case of fire have been 
connected with the street mains. Three stiles for crossing the 
wire fences have been placed in position. 

7. Graveled driveways have been built from the rear of the 
new laboratory and the lawn extended to the road through the 
orchard. 

8. New tile drains have been laid through the orchards and 
the plats, providing proper drainage for this portion of the farm. 

9. Floors have been relaid in some of the cattle stalls and pig- 
pens; the furnace, seed and storage rooms in the main building 


have been refloored and painted, and two of the poultry houses 


have been relined with paper. Some necessary repairs have been 


made to the fountains and roadways about the grounds and 


cattle yards. 








New York AGRICULTURAL EXPERIMENT STATION. ri 
i e 


‘ 


From the above brief résumé of the work of the station in the © 
line of permanent improvement and necessary repairs it will be 
seen that much has to be done which cannot well be foreseen in 


order to simply maintain the building and grounds of the station 
In a proper condition. 


The report of the treasurer presents an itemized account of the 
receipts and expenditures of the station during the last fiscal year. 


Bulletins Published During the Year 1893. 


The following is a list of subjects presented in the fifteen 
bulletins published and distributed by the station during the year. 
The aggregate number of pages in these bulletins is 695, and of 
each an edition generally of 15,000 copies has been distributed. 

In addition to the bulletins three circulars have been published 
upon “The Leaf Spot of Chrysanthemums,” “ Preserving Eggs,” 
and “ The Fertilizer Law ” of the State. 

Bulletin No. 49, January, pp. 16.—I1. Treatment of Potato 
Scab; II. Use of Bordeaux Mixture for Potato Blight. 

Bulletin No. 50, January, pp. 116.— Summary of Results of 


- Experiments Made in Manufacture of Cheese During the Season 


of 1892. A 7 
Bulletin No. 51, March, pp. 16.— Some Celery -Diseases. 
Bulletin No. 52, March, pp. 48.— Analyses of Commercial 

Fertilizers. 

Bulletin No. 53, April, pp. 33.— Feeding Experiments with 

Capons; Cost of Production; Capons and Cockerels Compared ; 


Rations containing Different Proportions of Protein; General 


‘ Observations. 


Bulletin No. 54, May, pp. 43.— Experiments in the Manufac- 
ture of Cheese; Part I. Manufacture of Cheese from Normal 
Milk, Rich in Fat; Part Il. Study of the Cheese Ripening 
Process. — 

Bulletin No. 55, May, pp. 89.— General Principles Relating 
to the Composition and Use of Fertilizers. 

Bulletin No. 56, May, pp. 33.— Experiments in the Manufac- 
ture of Cheese; Part I. The Manufacture of Edam Cheese ; 





Part II. The Manufacture of Gouda Cheese. 
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Bulletin No. 57, June, pp. 13.—Feeding Experiments with 
Laying Hens; Keeping Males with the Laying Stock; Observa- 
tions on Feather Eating; General Observations. 

Bulletin No. 58, July, pp. 13.— Analyses of Commercial Fer- 
tilizers Collected on Long Island in the Spring of 18993. 

Bulletin No. 59, September, pp. 35.—Analyses of Commercial 
Fertilizers Collected in the Spring of 1893. 

Bulletin No. 60, October, pp. 66.— Investigations Relating to 
the Manufacture of Cheese; Part I. Results of Work Done in the © 
No.1 Factory of E. L. Stone at Mannsville, Jefferson County dur- 
‘ing the Season of 1893. 

Bulletin No. 61, November, pp. 62.— Investigations Relating 
to the Manufacture of Cheese; Part II. Results of Work done in 
the Factory of G. Merry at Verona, Oneida County, during the 
Season of 1893. 

Bulletin No. 62, December, pp. 77.— Investigations Relating 
to the Manufacture of Cheese; Part III. Results of Work done 
during the Season of 1893 in Forty-eight Different Factories 
located in Eight Counties. | 

Bulletin No. 68, December, pp. 27. Some Experiences. with 
Blackberries, Dewberries and Raspberries. 

During the year many of the investigations which have been 
carried on at’ the station have been continued, and several new 
experiments have been undertaken, which may be summarized as 
follows: 


Investigation of the Several Breeds of Dairy Cattle. 

This investigation has been continued mainly with a ‘view to 
determine the relative value of the different breeds in the pro- 
duction of milk, butter and cheese, and in connection with this a 
careful study of the differences in the composition and quality of 
the milk produced. 


Experiments with Poultry and Swine. 
1. Continuation of breeding experiment with laying hens.’ 
2. Cost of growing chicks with hens. 
3. Feeding experiments with capons. 
4. Feeding experiments with pigs, wet food and dry food 
being contrasted. | 
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. Feeding experiments with pigs of different breeds. 
. Feeding trial with whole corn contrasted with corn meal. 
. Continuation of field experiments with crude chemicals. 


Chemistry. 


. Experiments relating to the manufacture of Edam and Gouda 


cheese. 


.. The use of the hygrometer in cheese-curing rooms. 
. Study of the cheese-ripening process. 
. Experiments relating to the manufacture of cheese from 


normal milk rich in fat. 


. Investigation relating to the manufacture of cheese in 


cheese factories during the season of 1893. 


. A study of the composition of milk, whey and cheese. 

. Loss of milk constituents in cheese-making. 

. Relation of composition of milk to yield of cheese. 

. The determination of casein in cows’ milk. ’ 
10. 


Analyses of commercial fertilizers collected in New York 
State during the spring and fall of 1898. 


Horticulture. 


. Report of work with vegetables. | 
. Report on varieties of small fruits, grapes, stone fruits and 


pomaceous fruits. 
Report on work in crossing strawberries. 


. Experiments in prevention of pear scab. 


Observations on infection of plum trees with black knot. 


. Treatment of plum nursery stock for leaf blight. 
. Investigations of celery diseases. 


. Experiments in potash fertilization of grapes. 
Experiments on potato scab. 


For details concerning the above work and the results obtained 


in the several investigations reference is made to the body of this 
report. 
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The Investigation of the Several Breeds of Dairy Cattle with 
Reference to their Relative Value in the Production of 
Milk, Butter and Cheese. 


: o- 
In reference to this important investigation, I can but repeat 
the words of a former report: ; 


The investigation of this problem planned at this station has 


from the first been upon lines clearly laid down, confident that in 
no other way can a satisfactory conclusion be reached, and it is 
along these lines that it is intended to continue until an accumu- 
lation of testimony shall have been secured sufficient to reconcile 


many at present apparently conflicting opinions, to confirm many. 


others which appear to be conclusive, as also to determine many 
questions intimately associated with the leading problems con- 
cerning which at present no rule of practice exists, founded upon 
well ascertained experimental data. 

Of such immense practical importance is this investigation and 
of such scientific interest that it has been entered upon and 
carried forward with as little delay as possible, and so manifold 
and intricate are the questions involved in its discussion that a 
speedy conclusion of the whole matter can only be hoped for as 
the result of prolonged investigation. 

In the following pages is presented additional data secured 
since the publication of the last report, a general discussion of 
which will be reserved until it has been presented. 

The following table gives the names of the several animals 
under investigation, their breed, date of birth and dates of 
calving. oe 
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Quality and Quantity of Food Fed. 


The following table, which is a continuation of similar tables in 
the tenth and eleventh annual reports, gives the kind and amount 
of each food eaten by each animal during each month of the 
experiment, and it will serve as a guide to those who may desire, 
during the different months of the year, to supply their animals 
with a similar ration. | 

Letters of inquiry are frequently addressed to the station asking 
for information as to the rations needed for production of the best 
results, a question of the greatest practical importance to the 
dairyman, but yet one concerning which I think the correct 
answer remains largely for future determination, but by consult- 
ing the following table one may learn what ration was fed the 
several animals of our herd each month in the year, and by com- 
paring with other tables presented in this report the effect of 
such feed, as also of the changes from one kind of feed to 
another, may be determined, and the knowledge thus obtained is 
sure to be of interest and may be of great value by way of sug- 
gesting certain experiments indicated by the results here recorded. 
As is well known to the practical feeder, very marked differ- 
ences are found to result from simply a change of feed without 


regard to the difference in composition of such feed, and the 


following pages will record many such changes made with our 


herd and the results presumably produced thereby. 
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New York AGRICULTURAL EXPERIMENT STATION. 
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Proximate Composition of Food Fed and also the Weight of 
Each Animal for Each Month of the Investigation. 


The following tables give the number of pounds of each food 
constituent consumed every month, as also the weight of each 
animal. 

Each table will show very considerable changes in the proxi- 
mate composition of the several rations, and the result of such 
changes may be studied with profit in connection with the tables 
following later, in which tables are given the milk yield and its 
composition for each month of the experiment. 

The tables 8 to 15 inclusive, are continuations from. the 
eleventh annual report of the first period of lactation. 

The first four, 8 to 11 inclusive, giving the food constituents of 
these four animals followed by four other tables, 12 to 15 inclu- 
Sive, giving the amount and composition of the milk yield. 

Tables 16 to 27 inclusive, are continuations from the eleventh 
annual report of the second period of lactation, presenting the 
same data as to food and milk yield. 

Tables 28 to 33 inclusive, give similar data for three animals in 
their jist period of lactation. 

Tables 34 to 45 inclusive, give similar results for six animals in 
their second period of lactation. 

Tables 46 to 65 inclusive, give the same data for ten animals in 
their third period of lactation. 

Tables 66 to 72 inclusive, give the food constituents in pounds 
consumed by each animal during each month of the third period 
of lactation, also pounds of milk yielded by each animal. 

Tables 73 to 77 inclusive, give.the per cent of each milk con- 
stituent for each cow during each month of the third period of 
lactation. 

Tables 78 to 82 inclusive, give the pounds of each milk con- 
stituent yielded by each cow in each month of the third period 
of lactation. 

Tables 83 to 89 inclusive, give the average food constituents in 
pounds consumed by each breed during each month of the third 
period of lactation, also the pounds of milk yielded on an average 
by each breed. 
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Tables 90 to 94 inclusive, give the average per cent of each 
milk constituent of each breed during each month of the third 
period of lactation. 

Tables 95 to 99 inclusive, give average pounds of each milk 
constituent yielded by each breed in each month of the third. 
period of lactation. 

Table 100 gives the general average of all breeds for each 
month of the third period of lactation. 

_ Table 101 gives the general average of all breeds for each 
month of first; second and third periods of lactation. 

Table 102 gives the relation of fat in food to fat in milk for the 
first period of lactation. 

Table 103 gives the relation of fat in food to fat in milk for 
the second period of lactation. 

Table 104 gives the relation of fat in food to fat in milk for the 
third period of lactation. 

Table 105 gives the cost of production of milk and fat for each 
animal for the first period of lactation. 

Table 106 gives the cost of production of milk and fat for each 
animal for the second period of lactation. 

Table 107 gives the cost of production of milk and fat for each 
animal for the third period of lactation. 

Table 108 gives the relative cost of production of milk and fat. 
for each animal and each breed during the first period of 
lactation. 

Table 109 gives the relative cost of production of milk and fat. 
for each animal and each breed during the SceOnd period of 


~ lactation. 


Table 110 gives the palit cost of production of milk and fat 
for each animal and each breed during the third period of 


lactation. 
Table 111 gives the cost of milk and fat, also relative cost of 


each cow for their entire period under experiment. 


Table 112 gives certain general results in food and production 
of each cow during the first period of lactation. 

Tables 113 and 114 give the same general results in food and 
production of each cow during second and third periods of 


lactation. 
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Table 115 gives average food fed each animal from January, 
1890, to December, 1893. | 

Table 116 gives percentage variation by months in food and 
milk constituents. | 

Table 117 gives number of days and daily milk yield for each 
cow in successive periods of lactation. 

Table 118 gives daily milk yield of each cow morning and 
evening for successive periods of lactation. 

Table 119 gives relative number and size of milk globules for 
each breed in successive periods of lactation. 

Table 120 gives the average per cent of total fat in the 
different sized globules during successive periods of lactation. 

Tables 121, 122 and 123 give comparison of food and milk con- 
stituents of all cows during good flow of milk from February, 
1890, to December, 1893. 
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Explanation of the Preceding Tables. 


" In presenting the work done in the several investigations con- 
nected with the test of dairy breeds it has seemed best to present, 
as has been done, the data already secured and reserved its dis- 
cussion to the last, in order that each one for himself may give 
attention mainly to such portions of the work as are of greatest 
interest to him. 
Table 1 presents the dates of birth and of the several periods of 
calving of each animal under investigation. 
é Tables 2, 3, 4 and 5 are continuations from the eleventh annual 
report of the food fed these cows during the investigation. 
_ These tables will be found of great value to those who are 
anxious to study the effect of different kinds of feed and of 
_ seasons upon the milk and butter production of milch cows, and 
_. by comparing the several features of the results given in the sub- 
: - sequent tables, each for himself may with profit study this ques- 
' tion which is of such vital importance to the practical dairyman. 
- Table 6 gives the composition by weight of the several grain 
mixtures fed during the past year, and is practically a continua- 
tion of a similar table published in the eleventh annual report. 
Table 7 gives the chemical composition of the different foods 
' fed to the animals, and the time during which such foods were 
fed. 
' Tables 8 to 11 inclusive, 16 to 21 inclusive, 28 to 30 inclusive, 
_ 84 to 39 inclusive and 46 to 55 inclusive present the constituents 
- In pounds of the food fed to each of these animals during each 
- month of the several periods of lactation, as also the weight of 
- each animal for each month. 
' Tables 12 to 15 inclusive, 22 to 27 inclusive, 31 to 33 inclusive, 
_ 40 to 45 inclusive and 56 to 65 inclusive present for each animal 
_ the milk yield and the composition by per cent and by pounds of 
' the milk for each month of the several periods of lactation. 
| Tables 66 to 82 inclusive, give the number of pounds of each 
~ of the food constituents consumed by each animal during each 
- month of the third period of lactation; also the pounds of milk 
_ yielded by each cow and the percentage and number of pounds 
of each milk constituent for each animal in each month of the 
_ third period of lactation. | 
q 20 


























. 


; sage thet 


YY 
i, 4 


in tables 66 to 82 inclusive, for individuals. 
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oe grad ae z 


food constituent consumed. 


that in the milk during the different periods of lactation. 


discrepancy in the total fat yielded in the milk of certain cows ~ 


‘cases only incomplete periods were given which had been a 


satisfactory. 


during the entire experiment. | aS 





Tables 83 to 99 inclusive, give the results by nee presented 


























Table 100 gives the general average of all breeds for each month hy 
of the third period. of lactation, giving the milk yield and its J 
average percentage composition, and number of pounds of each fae 


Table 101 gives the same average results for the second and 
third periods of lactation which are presented in table 100 for the | 4 
third period alone. | ; 

The two diagrams following table 101 present graphically the 
average results given in that table. pa a 


Tables 102, 103 and 104 give the relation of fat in the food to 


Tables 105, 106 and 107 give the cost of production of milk 
and fat of the different animals in each period of lactation. a 
In connection with these tables, attention is called toan apparent _ 


in their first period of lactation, as was presented by some tables 
in the eleventh annual report. Where such difference is to be — 
seen it is owing to the fact that in the eleventh report in certain — 


pleted in the present report. It is also to be observed that in” 
some of these tables presented, records are given embracing more — 
cows, and the results are therefore more complete and 


Tables 108 to 110 inclusive, give the relative cost of produc 
tion of milk and fat by the different animals in the successive — 
periods of lactation, while table 111 gives the average results fon : 
three periods. a 

Table 115 gives the average food fed each animal each month L 


Table 116 gives the percentage variation by months both i in 
food and milk constituents. This table is worthy of careful 1 
study, since one may perhaps be enabled to learn the effect upon 
milk and butter production of changes in the different food co. ns 
stituents, also such changes as are generally supposed to occur 
when cows are transferred from winter to spring or sum er 
feeding. | ea 
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--—s-* Table 117 gives the number of days and average milk yield of _ 
_ * of each cow in successive periods of lactation, as also the average 
____ for each breed and the general average ofall. It will be observed 
that there isa gradual increase*in the daily milk yield as the 
_-—s cows advance in age. Of course the evidence is yet limited for 
_ ___ the third and fourth periods of lactation. 
Table 118 gives the average yield, morning and afternoon 
: milking, for each cow during the successive periods of lactation, 
and this table, as will be seen, is far more complete than the 
results hitherto given. It will be observed that the ratio of the 
evening milk is on an average 2.8 per cent less in the evening 
than in the morning. 3 
Tables 119 and 120, giving the relative size and number of milk 
- globules, in the different periods of lactation, from the different 
___ breeds, may be studied with interest. It will be seen that with 
; advancing age apparently the average size diminishes, and as 
shown in table 120 the larger portion of the fat is in the later 
periods of lactation in smaller globules than it was during the 
_ first periods of lactation. 
PB Tables 121, 122 and 123 present the Ronit composition of 
; foods eaten and milk produced by the different animals during 
the entire period of their investigation and while the animals 
_ were in apparent full flow of milk. So soon as an animal had 
dropped off to two-thirds of her maximum yield of milk she was 
not included in the results presented in this table. The number 
of pounds of milk compared with a pound of albuminoids and of 
_ carbohydrates in the food is presented, as also the amount of 
.. _ erude fat in the food as compared with the fat obtained in the 
milk. These tables present an opportunity to observe the effect 
not only of food constituents but of season in the average results 
obtained from a large number of animals, and the column giving 
the average month of lactation, as also the number of animals 
7 averaged, will enable one to make such slight allowances as may 
 - be needed for the effect produced by advancing lactation on the 
one hand, and the reliance which may be pJaced upon the results 
_ obtained in view of the number of animals included in the results. 
_ The diagrams following table 123 present graphically these same 
BS _ results, and it will be interesting to observe that’ between 
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November, 1892, and November, 1893, the lines representing the 
milk yield and the albuminoids in the food sustained a very inter- 
esting relation, while the per cent of fat in the milk during the © 
same period is apparently uninfluenced by the albuminoids. This 
matter will be discussed more at length elsewhere in the report. 


The Source of Fat in Milk. 


It is of great importance that this question might receive an 
authoritative answer, especially since the increase of fat in milk by 
furnishing the proper ration is an end towards which our dairy- 
men are striving. | 

Of course the first step towards such a result would appear to 
be a correct understanding as to the normal functions of the 
several food constituents, and in order that we may have a better 
understanding of the nature of the problem, the following brief 
summary of the nature of the digestive processes is taken literally 
from the elaborate works of Michael Foster, Professor of physi- 
ology in the University of Cambridge, England. 


The Mechanism and Chemistry of Digestion. 


Saliva. The chief purpose served by the saliva in digestion is 
to assist in mastication and deglutition. In some animals this is 
its only function. In other animals it has a specific solvent action 
on some-of the food-stuffs. Such minerals as are soluble in 
slightly alakaline fluids are dissolved by it. On fats it has no 
effect save that of producing avery feeble emulsion. On proteids 
it has also no specific action, though pieces of meat, cooked or 
uncooked, appear greatly altered after they have been masticated 
for some time; the chief alteration, however, which thus takes 
place is a change in the hemoglobin, and a general softening of 
the muscular fibers by aid of the alkalinity of the saliva. 

Gastric juice. (Secreted into stomach.) The reaction is dis- 
tinctly acid, and the acidity is normally due to free hydrochloric 
acid. This is shown by various proofs, among which we may - 
mention the conclusive fact that the amount of chlorine present 
in gastric juice is more than would suffice to form chlorides with 
all the bases present, and that the excess if regarded as existing 





in the form of hydrochloric acid corresponds exactly to the - ) 
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quantity of free acid present. Lactic and butyric and other 

acids when present are secondary products, arising either by 

their respective fermentations from articles of food, or from the 

decomposition of their alkaline or other salts. In man the 

amount of free hydrochloric acid in healthy juice may be stated 

to be about .2 per cent, but in some animals it is probably 

higher. 

On starch and dextrose gastric juice has no action. An exces- 

Sive quantity of cane sugar introduced into the stomach causes a 

secretion of mucus, and hence provides for its own conversion 

into dextrose. On Jats gastric juice has at most a limited action. 

- When adipose tissue is eaten, the chief change which takes place 

a in the stomach is that the proteid and gelatiniferous envelopes of 

the fat-cells are dissolved, and the fat set free. Though there is 

| experimenta! evidence that emulsion of fats to a certain extent 

q does take place in the stomach, the great mass of the fat of a 
| ~meal is not so changed. 

On proteids the action of the gastric juice is to convert the 
insoluble into soluble proteids. When the conversion is com- 
plete peptones are formed, the most soluble of all proteids; if the 
conversion is not complete, the proteids are left in one of the 
intermediate stages, namely, in the form of albwmose or 
parapeptone. 

The active principle of the gastric juice is a ferment body to 
which the name pepsin has been given. 

Bile, action on food. In some animals at least bile contains a 
ferment capable of converting starch into sugar; but its action in 
this respect is wholly subordinate. 

On proteids bile has no digestive action whatever, but being, 
generally at least, alkaline, and often strongly so, tends to neutral- 
ize the acid contents of the stomach as they pass into the duodenum 
and so prepares the way for the action of the pancreatic juice. 

With regard to the action on fats, the following: statements 
may be made: : 

Bile has a slight solvent action on fats, as seen in its use by 
painters. It has by itself a slight but only slight emulsifying 
power; a mixture of oil and bile separate after shaking rather 
less rapidly than a mixture of oil and water. With fatty acids 
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bile forms soaps. It is moreover a solvent of solid soaps, and it 
would appear that the emulsion of fats is under certain circum- 
stances at all events facilitated by the presence of soaps in solution. 
Hence bile is probably of much greater use as an emulsion agent 
when mixed with pancreatic juice than when acting by itself 
alone. Lastly, the passage of fats through’membranes is assisted 
by wetting the membranes with bile, or with a solution of bile- 
salts. Oil will pass to a certain extent through a filter paper kept 
wet with a solution of bile salts, whereas it will not pass or passes 
with extreme difficulty through one kept constantly wet with 
distilled water. ; 

Bile posesses some antiseptic qualities. Out of the body its | 
presence hinders various putrefactive processes, and when it is 
prevented from flowing into the alimentary canal, the contents of 
the intestines undergo changes different from those which take 
place under normal conditions, and leading to the appearance of 
various products, especially of ill- smelling gases. 

Pancreatic juice. The healthy juice is a clear, somewhat viet 


. fluid, having a decided alkaline reaction. On starch pancreatic 


juice acts with great energy, ‘rapidly converting it into sugar 
(chiefly maltose). All that has been said in this respect concern- 
ing saliva might be repeated in the case of pancreatic juice, 
except that the activity of the latter is far greater than that of 
the former. On protecds pancreatic juice also exercises a solvent 
action, so far similar to that of gastric juice that by it protecds are 
converted into peptone. Also during the pancreatic digestion of 
proteids, two remarkable nitrogenous crystalline bodies appear, 
namely leucin and tyrosin. | 

On fats pancreatic juice has a twofold action. In the first place 
it emulsifies fats. If hog’s lard be greatly heated until it melts 
and be then mixed with pahcreatic juice before it solidifies on 
cooling, a creamy emulsion, lasting for almost an indefinite time, 
is formed. So also when olive oil is shaken up with pancreatic 
juice, the separation of the two fluids takes place very slowly, and 
a drop of the mixture under the microscope shows that the divi- 
sion of the fat is very minute. In the second place pancreatic 
juice splits up neutral fats into their respective acids and glycer- 
ine. This palmatin (or tripalmitin) is split up into palmitic acid 


and glycerine, and so with other neutral fats. If perfectly — . { 








Ne EW Pyoae gibi aig EXPERIMENT Station. 159 


neutral fat be treated with pancreatic juice, especially at the 
_ body-temperature, the emulsion which is formed speedily takes 
on an acid recreation, and by appropriate means not only the 
corresponding fatty acids but glycerine may be obtained from 
- the mixture. When alkali is present, the fatty acids thus set 
_ free form their corresponding soaps. Pancreatic juice contains 
_ fats, and is consequently apt after collection to have its alka- 
_ linity reduced; and an aqueous infusion of a pancreatic gland 
: very speedily becomes acid. 

Succus entericus is a secretion in the small intestines. It is 
_ said to convert starch into sugar, and proteids into peptones (the 
action being very similar to that of pancreatic juice ), to split up 
F neutral fats, to emulsify fats and to curdle milk. It is also said 
a to convert rapidly cane-sugar into grape-sugar, and by a fermen- 
_ tative action to convert cane-sugar into lactic acid, and this 
= again into butyric acid with the evolution of carbonic acid and 
free hydrogen. According to the above results succus entericus 
is to be regarded as an important secretion acting on all kinds of 
_ food. But even at best its actions are slow and feeble. More- 
| over many observers have obtained negative results, so that 
_ the various statements are conflicting. Besides we have no exact 
_ knowledge as the amount to which such a secretion takes place 
' under normal circumstances in the living body. We may there- 
_ fore conclude that at present at all events, we have no satisfac- 
_ tory reasons for supposing that the actual digestion of food in 
ee the intestine is, to any great extent, aided by such a juice. 


















‘I. Proteids. I. pes: III. Carbohydrates (Sugar and 
| Starches). 


__ I. Proteids. The saliva has little or no action upon proteids, 
_ but serves principally to moisten them and also to render them 
alkaline, or at least to oe their acidity before entering the 
F tomach. 
__ The p os upon entering the stomach are acted upon by the 
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the small intestine. The peptone formed in the stomach is — 
probably absorbed at once. : 

The semi-digested acid food, or chyme, as it passes over the 
biliary orifice, causes gushes of bile, and at the same time the 
pancreatic juice flows into the intestine freely. These two alka- 
line fluids, especially the more strongly and constantly alkaline 
pancreatic juice, tend to neutralize the acidity of the chyme, but. 
the contents of the duodenum do not become distinctly alkaline 
until some distance from the pylorus is reached. 

To what stage the pancreatic digestion is carried, whether pep- 
tone is, practically, the only product, or whether the pancreatic 
juice in the body, as out of the body, carries on its work in the 
more destructive form, whereby the proteid material subjected to 
it, is so broken down as to give rise to appreciable quantities of 
leucin and tyrosin, is at present not exactly known. Leucin and 
tyrosin have been found in the intestinal contents, and may there- 
fore be formed during normal digestion, but whether an insig- 
nificant quantity or’a considerable quantity. of the proteid ma- 
terial of food is thus hurried into a crystalline form cannot be 
definitely stated. The extent to which the action is carried is 
probably different in different animals, and probably varies also 
according to the nature of the meal and the condition of the 
body. Probably when a large and unnecessary quantity of pro- — 
teid material is taken at a meal together with other substances, _ 
no inconsiderable amount of the proteids undergo this’ profound — 
change, and rapidly leave the body as urea, without having been ~ 
used by the tissues,.their contribution to the energy of the body ~ 
being limited to the heat given out during the changes by which — 
they are converted into urea. As stated before, leucin is amido- 
caproic acid, a “fatty acid” compound, and tyrosin, isa phenyl | 
compound and belongs to the “aromatic” series: hence pan- — 
creatic digestion is capable of breaking up proteids into “fatty ~ 
acid” and “aromatic” compounds. We may say that the results — 
of experiment, while they do not definitely prove, give some sup- 4 
port to, and at least do not contradict, the view that proteids, — 
transformed into diffusible peptones, pass into the blood vessels — 
and not into the lacteals. Leucin probably takes the same 
course. | : | ‘gi 
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| Bencerniny the changes that heath undergo, all is uncertain 
and doubtful ; possibly may be oxidized somewhere into carbonic — 
acid and ne 
Il. Fats. In the mouin fat undergoes no change, except when 
some of it is formed into a very feeble emulsion. On the fats 
that enter the stomach, the gastric juice has at most, a limited 
- action. In pieces of tissue containing fat, the connecting tissue 
_ binding the fat cells together and the envelopes of the fat cells 
_ are dissolved, so that the fat fluid at the temperature of the body, 
is set free from the individual cells and runs into larger and 
smaller masses. Next in order the bile has a slight solvent ~ 
action on some of the fats and also makes an emulsion with some 
of the fats. With the fatty acids present the bile forms soaps. The 
_ pancreatic juice also emulsifies some of the fats and also splits a 
' little up into free fatty acids and glycerine, but by far most of 
_ them remain as neutral fats. The neutral fats so emulsified pass 
_ in the first instance into the bodies of the columnar cells of the } 
 yilli. How the fat enters into the substance of the cell we do 
not know. From the columnar cell the fat passes into the spaces 
of the reticular tissue of the villus. From the labyrinth of spaces 
‘of the reticulum of the villus, the fat passes into the cavity of 
_ the lacteal radicle. Up to this point it was merely emulsified 
fat, but after passing into the lacteal radicle it becomes “ chyle.” 
_ The condition of the fat in chyleis peculiar. Some of it exists, 
_ like the fat in milk, in the form of fat globules of various sizes, 
_ but all small. A very considerable quantity, however, is present 
in the form of exceedingly minute spherules or granules, far 
smaller than any globules to be seen in milk. 
. We may probably infer with safety that all or at least very 
nearly all the fat absorbed from the intestine takes the path of 
the lacteals. It may be that in some way, on its course, in the 
lymphatic glands, for instance, the fat is taken away from the 
chyle, hidden so to speak somewhere away from both chyle 
and blood; but on this point we have no exact information. We 
might infer from this that an excess of fat thus entering the blood 
would naturally be disposed of by being simply stored up in the 
available adipose tissue without any further change; we can 
imagine that the fat, not immediately wanted by the economy, | 
; 21 ; 


a gee 


la’ genet a 
'. 5 al “dl F - ™ J 










































aiits blood corpuscles which appear loaded with fat after a neal i. 
possibly acting as intermediaries), and that the connective tissue : 
corpuscles swallow the fat brought to them after the fashion of an r 
amoeba, not digesting it but nat keeping it in store until it 
was wanted elsewhere. 

Ill. Carbohydrates. The general action of saliva is that of 
converting starch into some form of sugar. The action of saliva : 
varies in intensity in different animals. Thus in man, the pig, the 4 
guinea-pig, and the rat, the actions are amylolytic (convert starch : 
into sugar); while in the horse, sheep and ox the any Oyo r 4 
powers are extremely feeble. Be 

Saliva converts boiled starch into sugars. Some dextrose is 
formed, but the greater part of the sugar which appears is in the ; . 
form of maltose. Raw unboiled starch undergoes a similar change 
but at a much slower rate. This is due to the fact that in the — 
curiously formed starch grain the true starch, or granulose, is * 
invested with coats of cellulose. This latter material is apparently — 
not acted upon by saliva. Hence the saliva can only get at the | 
granulose by traversing the coats of cellulose, and the conversioa _ 
of the former is thereby much hindered and delayed. The sugars 
and starches upon entering the stomach are not acted upon to- 
any appreciable extent by the gastric juice. The bile also exer- a 
cises very little action upon the carbohydrates. ie 

On starch, pancreatic juice acts with great energy, rapidly _ 
converting it into sugar (chiefly maltose). . All that has been — 
said in this respect concerning saliva might be repeated in the — 
case of pancreatic juics, except that the activity of the latter 1s ¥ 
_far greater than that of the former. Piatt ‘ 

By fermentation in the intestine some of the sugar is removed — 
from the carbohydrate group into the fatty acid group ; it is thus, 
so to speak, put on its way to become fat. ae 

We can not as yet trace out the steps nor can we definitely | 
point to any particular tissues other than the fat-cells themselves © 
as the seats of any such changes. Having reached the intestin . 
the carbohydrates taken as food are in the form of sugars, an do 
we have reason to think that a very large part at all events | f 
the carbohydrate material of a meal is abeat pers as sugar by, the 
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capillaries of the intestine and carried as sugar to the liver in the 

portal blood. The sugar carried to the liver, becoming through 

some action of the hepatic cell-substance dehydrated into glycogen 

or animal starch, as it has been called, the process being a reverse 

of that by which in the alimentary canal starch is hydrated into 

sugar through the action of the salivary and pancreatic ferments. 

The glycogen that is stored up in the liver may from time to 

time be converted into fat and used in the animal economy, but 

there is no certain evidence upon this fact. Part of the glycogen 

at least, previously stored up in the liver is from time to time 

_ reconverted into sugar and is slowly discharged into the hepatic 
blood for use in the body. 


Waste Products. 


The elimination of waste products of the body takes place 
mainly through the lungs, the skin and the kidneys, the former 
_ excreting carbonic acid, the latter urea, salts and water, while the 
skin eliminates water and some salts. The undigested portion of 
the food together with small portions of the several secretions 
poured into the alimentary canal, escape in the faeces. 
In his Manual on Cattle Feeding, Dr. Armsby, who has made 
a careful study of the results obtained, mainly in Europe, up to 
1880, says, in speaking of the Hormation of Fat in the Body that 
“for the fact of the formation of fat in the body from other sub- 
q _ stances no special proofs need be adduced: it is sufficiently evi- 
_ dent from daily experience, especially in fattening and in milk 
2 production.” 
| To such sweeping assertion, most decided objection must be 
i made, and an entire dissent from the statement that “ daily expe- 
2 eo especially in fattening and milk production” proves or 
_ even renders it probable that the fat stored up in the body or 
a BP eroted:; in the milk is produced from any other constituent of 
_ the food than the fat. 
_ A careful survey of the matter.as it is presented by Dr. Armsby, 
‘i fails to show me a single argument which clearly establishes such 
_ a fact, unless we except only the case of the fly’s eggs hatched in 
_and fed upon blood. The experiments cited where dogs were fed 
solely upon fat, free from meat and failed to excrete all the car- 
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‘with certainty by the help of a respiration apparatus.” 


Report oF THE. DIRECTOR OF THE — 


bon ingested, by no means proves that such carbon was stored — 
up in their bodies as fat, and yet it is added that “ many other 
similar experiments showing a formation of fat from albuminoids _ 
In reference to the Moeckern experiments on the production — 
of milk fat by cows, Dr. Armsby says: ‘“ whether the fat of the 
body took part in the milk production, as isso often the case with 
milk cows, even when,well fed, could only have been decided — 


might be adduced.” 4 4 


Again he says, “a dog weighing about twenty kilogrammes, 
after thirty days of fasting, was fed for five days with the great- 
est possible quantities of pure fat, of which on an average of 370.8 ; 
grammes daily were digested. In the body of the animal, which _ 
was killed at the end of the experiment, 1352.7 grammes, of fat 
were found on the various organs, instead of the 150 grammes, 
which according to other investigations, was the greatest amount 
that could have been present in the body after thirty day’s fast- 
ing, so that in this case about 250 grammes daily of the fat of <2 
the food remained undestroyed and were deposited within the 
body. In numerous other experiments on dogs, too, with a more 
normal food of meat and fat, and with the help of the 
respiration apparatus, the fact has been confirmed that often a very 
considerable part of the fat of the food may be retained in the "4 
body.” 

Again he says, “the fat in the fodder of the herbivora is not 
prevented from contributing directly to the deposition of fat in 
the body, since most of the vegetable fats are very similar in their 
composition and properties to the animal fats.” Why could he — 
not have said that they were identical? In what does the vegeta- 
ble oils, as olein, stearine, palmatine, differ from these same phe ee 
which are found in the animal body ? ‘ coe 

But we note the distinct admission here of two well known — 
facts in the quotations I have made, viz. | 

1. That in the case of milk cows, the fat of the body 7 
part in milk production, and 
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Again he says “that fat can be formed from the albuminoids is 
now denied by no one acquainted with the subject,” and yet this 
statement is by no means so strong as at first reading it would 

appear, and no one familiar with the elements of chemistry would 
deny that it was in a certain sense possible, or at least conceiv- 
able, that any compound composed of carbon, hydrogen and 
oxygen might be produced from another compound containing 

_ these same elements, even though nitrogen might also be com- 

bined with them, though pretty positive proof is needed to show 

that such compounds are so formed, and such positive proof, so 

_ far as I can see, appears at present to be wanting. 

‘ There is danger in our conclusions when we confound the 
chemical changes resulting from decay, decomposition or disease 
with those which are produced during normal and vital processes, 
and we easily discriminate between these numerous products, 

those needed in the several parts and functions of the animal 
organism, and those which are recognized as either foreign to the 
healthy development of the animal, or as the waste products of 
food or tissue which has already fulfilled its work. Indeed we 

' may questionalso the application of facts derived from the inves- 

_ tigation of animals which are wholly unrelated to those we have 

' under consideration, as for example, the comparison of the 

_ Carnivora or Insectivora with the Herbivora and in this connec- 

_ tion it is to be observed that these principles under discussion 

have been laid down by many as though almost beyond question 

_ established and mainly based upon facts derived in the very way 

' above indicated. For example, “the liver of a man who died of 

phosphorous poisoning contained in its dry substance the enorm- 

_ ous amount of 76.8 per cent of fat.” The implication is that this 

_ fat was produced by a conversion of the nitrogenous tissue of 

_ the liver into fat, which may possibly be the fact, but there is no 

_ evidence whatever to sustain it. In like manner we might claim 

_ that the chalky concretions of gout were a conversion of the : 

a muscular tissue. Again “the formation of a so-called adipocere- 

_ also favors the view that fat can be formed from the albuminoids,” 

_ but when we consider that the act of formation of this peculiar 

substance, has from the very nature of the case, never been 

observed, that nothing in the way of qualitative results exist to 
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show that this interesting substance contains a fraction of a per 
cent more of fat than did the dead body from which it was pro- 





duced and that the sole remaining trace of muscular tissue is the ed 
ammonia which constitutes in part this adipocere, I think weshall _ 


be forced to admit that the formation of this compound adds very 
little support to the view that fat is produced from albuminoids. 

Again it is said that “it has also beén observed, that in the 
milk of the same cow the quantity of albuminoids frequently 
decreases when that of the fat increases, and the reverse,” but the 


reader hardly needs to be reminded that the above statements, if 3 


true, may be, as doubtless they could be accounted for upon any 


one of a score of suppositions, each equally as plausible as that 


the amounts of fat and albuminoids in the milk were mutually 
convertible, of which supposition these facts related offer not 
even the shadow of proof. 


“Tf a doubt still remained,” says Professor Armsby, as to the | 


formation of fat from albuminoids, it must disappear on a 
consideration of the results which have been obtained on healthy 
animals with an entirely normal food. For example, the eggs of 
ordinary flies have been allowed to develop on pure blood and 


from seven to eleven times as much fat found in the larve as 


was originally contained in the eggs and blood together; the 
excess of fats could only have come from ss albuminoids of the 
food.” 

The brief review presented of the several steps of the process 
of digestion shows that, while the other food constituents which 
are digested by the animal are during this digestive process sub- 


ject to more or less profound chemical changes before being 


fitted for their several functions in the body, fat upon the other 
hand is not known to suffer other than purely mechanical 


changes, unless indeed the setting free of a certain portion of the — 
fatty acids may be regarded as established, of which, however, ~ 


there is doubt, while as has been shown the fat has been actually 


traced through every step of its course unchanged from the food 


eaten to the milk secreted in the udder, or to the stored up fat 


accumulated in the body. 


If it could be clearly demonstrated that a cow did for a long i 
season produce more fat in her milk than careful analysis would 
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other portions of her food, but such testimony, so far as I know, 
4 is wanting, while the experiments at this station, continued now 


for several years, appear to show that as a whole the several 
cows under experiment actually consume a larger amount of fat 
in their food than they produce in their milk, and it must be 
remembered that they are reasonably well fed, and fairly repre- 
sent their several breeds in milk production. 

Before discussing our own results let us consider the data, so 


__ far as we have it, in connection with the recent ninety-day dairy 
contest between twenty-five selected representatives of each of 
the following breeds: Jerseys, Guernseys and Shorthorns. 


Ninety-day Test at Chicago. 


During this ninety-day test of three breeds of dairy cattle at 


the Columbian Exposition, twenty-five animals of ‘each breed 


having been selected for the purpose, the results obtained even in 
this trial of most carefully selected animals, when the products 
of milk and butter, if not phenomenal, were, at least, far beyond 
the average, there is good reason to believe that all the fat 
recovered in the milk was furnished these animals in the fat of 
the rations fed them without demand being made upon any 
other constituent present in the food consumed by them. 

The Jersey Bulletin of December 20, 1893, gives the Salis 
data concerning the test: 

The columns of per cents of crude fats and of fat digestible, are 
‘obtained mainly from the average given in the Handbook of 
_ American Feeding Stuffs, and as especial care was taken in this 
- important trial to secure the very best of each food fed, it is a 


~ reasonable conclusion that the amount of fat and of other food 


constituents also was larger than these average percentages 
indicate. 
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It appears that thers was upon an average 7.2 per cent more ~ 

fat recovered in the milk than was digested in the food fed; also — 

that there was upon an average 69.2 per cent of the fat in the 

_ food actually digested according to the tables used in compila- : 
tion of these results; also that had 74.2 per cent of the fat of the 
food digested, it Poald have equalled the amount recovered in 

the milk. . 

_ In this connection it is to be considered that over eighty per 
cent of the digestible fat is in the highly concentrated mill feeds — : 
and grain, the average of digestible fat inwhich has beenestimated _ 

above at 6.99 per cent, while had it been only 0.38 per cent more, ed 
or 7.87 per cent, it would have been sufficient to meet all demands : hr 
hae upon the animal for the fat produced in the milk and the increase 

in live weight of the animals during the trial, for which 3944. 
pounds of total increase in live weight 8.7 per cent, or 343 pounds 

of fat are allowed. rae 
_ Those familiar with the variation in the consumption of eieeat | 
concentrated food-products will not think that the allowance of © 
0.38 per cent remarkable, nor unlikely in the case of these pene t ‘ 

been chosen with especial care, nor when we consider that in our 

most carefully conducted digestion experiments a difference of a 

_ few per cent in the coefficient of digestibility is quite within the 

; page of aoe error. 
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| There was during these three periods an average increase of 
161 pounds, or a total of 3134 pounds in the live weight of the 


animals under experiment, and if we assume the estimate of 8.7 


per cent as the amount of fat represented in this gain, it will 


amount to 272.7 pounds, which, added to the fat of the milk, will a 


give 13718.1 pounds as the fat produced by these animals. 


If now we allow the crude fat of the food to contain 17.4 per cent — 


of impurities, there would remain 82.6 per cent, or 16173.2 
pounds of pure fat in the food eaten by these animals, or 
eighteen per cent more fat than was produced by them in their 
milk or increase in weight. This will present a loss of 15.3 per 


cent of the pure fat through lack of digestibility, a loss greater. 


than appears to exist in many experiments made, though H. J. 


Patterson, in a series of digestion experiments with steers, 


reported in Agricultural Science for January, 1892, gives the 
following as the percentage of fat digested in several trials with 
different rations : 





EXPERIMENTS. Food fed in experiments. Per cent fat 


digested. 
TS Aaa ee Stover, corn meal, cotton-seed meal.| 79.12 82 89 
eCOnd y..0./.... 3 Silage, corn meal, cotton-seed meal.| 78.17 84.84 
LNG a ae Silage, corn meals. ei oes. sua ok 14.11" 
PATON soe 0 0'2 Silage, gluten meal, germ feed....| 87.25 84.76 
SUT ean Mane ag RRR SN ta gS hihi IF 81.16 81.72 
BIKE ieee ga oe 


5 Palas ate Metiep ye tate ash abe be Pte thewter she veo ict ay 87.27 USTs 








The average digestibility of fat in the eleven trials was 82.58 
per cent, a result according very closely to those secured in our 
experiments. 

In connection with the very close agreement between the 
amount of fat present in the food and digested by the animal 
and that actually recorded as fat in the milk, which agreement 


would suggest strongly the probable source of the latter, and on 


the other hand the lack of any similiar relation as to quantity 
between the fat produced and the amount of other constituents 
of the food, and especially in view of our present knowledge of 
the physiology of food digestion, it would seem that until strong 


proof shall be submitted that the fat of milk is derived from 
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other constituents of the food, its source at present must be held 
as the fat present in the food of the animal. 

It is proposed to make other experiments the coming season to 
clear up this point if possible. 

It is obviously far from established by the preceding experi- 
ment that all, or in fact any of the fat produced by the animal is 
derived from the fat present in the food, but it seems highly 


- probable that such is thefact. In the case of certain animals and 


certain herds, there is evidence, which, upon careful investigation, 
may prove, whatever may be the general source of fat, that there 
is in the animal economy the power of converting either 
albuminoid or carbonaceous food, or both, into fat. | 

It is hoped that our further investigations of this matter may 
afford a solution of this important question. 


Exhibit of Fruits and Vegetables at the World’s Fair. 


Complying with the requests of Mr. George T. Powell, director 
of the New York horticultural exhibit at the Columbian exposi- 
tion, and his assistants, Messrs. KE. G. Fowler and George C. Snow, 
this station sent frequent exhibits of fruits and vegetables to the 
exposition throughout the season. The exhibit of fruits con- 
sisted of: 


1 Strawberries.— Forty varieties of potted strawberry plants 


_ in fruit, including twenty-nine of the crosses produced at this 
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station, and also the fruit of thirty-four varieties from the Station 
beds. 

2 Currants— Twenty-five varieties of currants, including nine 
black, twelve red and four white varieties. 

3 Gooseberries.— The gooseberry exhibit made by this Station 
at Chicago undoubtedly constituted the finest collection of 
gooseberry fruits ever placed on exhibition in America. It 
included one hundred and sixty-seven varieties, of which num- 
ber twenty-seven originated at this. Station and have not 
yet been named or disseminated. Exclusive of Station seed- 
lings not yet fruited, there are two hundred and thirty-seven 
kinds of gooseberries growing on the Station grounds. Two 
hundred and twenty-six of these are European varieties or 
their seedlings, and eleven are derived wholly or in part from 
species indigenous to America. | 


NY 
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4 Stone itis otek few peaches and plums were sent to the 
exposition. There were but very few varieties of European plums 


in the Station orchard that fruited in 18938; those which were 
shipped were chiefly of American or Japanese origin. | 


5 Pomaceous Fruits.— Seventeen varieties of pears and ninety 


seven varieties of apples and crab-apples were sent to the 
exposition. 


6 Grapes.— One hundred and fifty-four kinds of grapes were 


placed on exhibition ; six of these were from wild vines native to 


America, and 148 were cultivated varieties. All were grown in — 4 


the station vineyards which contain eighteen species of wild 
vines and 239 cultivated sorts, including several station seedlings 
which have borne fruit. 

7 Sprayed fruit Samples of fruiting branches and of fruit 
from sprayed and unsprayed pear trees were forwarded to a ee 
at various times during the season: 

The vegetable exhibit made by this Station at Chicago was of 
especial interest and importance, since by its aid New York State 
was enabled to keep a constant exhibit of fresh vegetables through- 
out the season, and was the only State that did this. The nature 
of this exhibit is fully discussed in the Horticulturist’s report in 
another portion of this volume. The summary of the exhibits 
herewith given will serve to show their number and variety. It 
includes those sent to the State Fair at Syracuse, since during 
that week no shipments were made to Chicago. 


Number of | Number of | Number of | Number of 


NAME. varieties, exhibits. | specimens. boxes. 

Bush beans .......... hid vis ola 28 Ea Tash ee 139 
Bush Lima Deans 5. bss vias pele 5 Lit hey tetas 17 
Heore dana DANS <a es creer ore eo ele 7 LOT ree 13 
MRGETR 7 hives ton pe Hie amie eee 17 103 6189 Penie ; 
Beets, Swiss chard ........... 3 21 126 A poser 
BMAET OUR Gio, oscar aeiahs he etna ee ae 16 87 529 Ne ee , 
Pern SWECt ited wre Oak stare a wis 32 93 167 Weare 
MOEN DOP eis oii Peles ls miele ain 5 14 130. jae ee sie 
OE ag sin oti ae, Br Die ols! dirs 2 Tae ees 2 
ROFOMAN DONS. c's esis telglel ie ete ore 29 936} \ 15510 

POAT ta). kh ote ate ge nate tas 1 2 7 

DASE UCR ia Pie ls sib Siu ae phe toa his 41 131 624 
Muskmelons ...... scsi y eaenaty seis ais ily 27 115 


WV ALErMelONS hots alee ceca abe 1 1 2 
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NAME. 


varieties. exhibits. | specimens, boxes, 
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Ss Ea aR A 27 104 782 ree 
BRETADIDA aes Se ANAT. 1 Hout”. ZY BN pa sag bs | 
NN os coke tacks lu biel bois, Sve) ey 26 0 BUA a LOD tars See 105 — 
CT ie ee Poly, sa ks’ seats 07s 27 37 G84 ie ieee 

MTT rt ee sa ate tele tes 39 305 5 690s (rete 
TPS OS Se a 21 121 CHS. Ree. 
MEIER DOCGA, lie Gk ks, oes. «oclug Yo lane 54 443 |. 4,916 J) i590 ae. 
WETEETIIIS.) 5) s% o's +> « Hovas bem er tate if 6 Sy Bhs 

| 2,016 | 17,209 293 


MPotals.: .:'.'. aed, Markee: | 433 








List of Awards for the Station Exhibits Granted by the 
World’s Fair Commissioners. 

Variety of currants. 

Variety of gooseberries. 

Illustration of benefits of spraying fruits. 

Collection of grapes. 

Collection of sweet corn. 

Collection of peas. 

Collection of bush beans. 

Collection of lima and other pole beans. 

Collection of summer squashes. 

. Collection of winter squashes. 

. Collection of tomatoes. 

. Collection of peppers. 

Collection of cucumbers. 

Collection of muskmelon or cantelope. m 

. Collection of onions. 

. Collection of radishes. 

. Collection of salsify. 

. Collection of beets. 

. Collection of carrots. 

. Collection of lettuce in variety. 

This Station exhibited at the State Fair at Syracuse 355 vari- f 

eties of vegetables, comprising about 3,943 specimens, besides 

seven boxes of lima beans and three boxes of cress; also a few 

pears, plums and peaches, ninety-nine kinds of apples and 129 

_ kinds of grapes. Similar exhibits of fruits and vegetables, 
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though not quite so extensive, were sents to the local fairs at a 
Geneseo, Hornellsville and Canandaigua. 4 

During the year the several members of the staff have, so far 
as was practicable, attended the Farmers’ Institutes throughout — 
the State, and given addresses at granges, clubs, horticultural — 
societies and similar organizations of farmers. ag 

It seems desirable that this method of bringing the work of 
the Station to the direct attention of the farmers should be largely 
Increased, since the demand for such service among the farmers 
grows steadily more and more pressing. 

Sugar Beets. 

The following results were obtained in the analysis of several 
varieties of sugar beets grown..on the station grounds, besides 
one specimen received from Riverhead, L. I. 


ANALYSES OF JUICES. < 














a Nien Specine | Fer cont 758 
Austria electric Wobauka beet ........ Pep oy Wee Rpt By 8 12.41 
Yellow globe Mangel Wurzel beet ...... ....... 1.052 9.49 
Vilmorin improved sugar beet ............0s0.08 - 1.071 13.87 

Mammoth golden Mangel Wurzel beet....... raat i062 123073 
Golden Tankard Mangel Wurzel beet..... are) 1.048 8.78 
Mammoth long red Mangel Wurzel beet ......... 1.050 8.39 
ane's sugar beets. re wee ets se whee en 1.060 11.56 

Sugar beet from James L. Millard, Riverhead, N.Y.) 1.050 8 40 wa 








Sugar in Corn Stalks. 

Average samples from three varieties of the stalks of sweet 
corn, from which the ears had been plucked for the canning 
factory at Geneva, were secured for analysis, and the following 
ers were obtained : | 


ANALYSES OF JUICES. 











; Speci P t Kaen 

a gravity. sugar. |. glucose, 

Egyptian ............... 3 ol pane ae 1.049 6.88 979) UN 
Stowell’s evergreen... ua | 1.065 9.44 ada 
IDE OS bso 'sls be ba te seen 54 ope agen Is DE 10.09) 2.82 
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The average weight of these stalks after the ears had been 
removed was 21.2 ounces, and after the tops and blades had been 
removed 13.6 ounces. Allowing the corn to be planted in hills 


four feet by four and four stalks in a hill, the weight of topped 


and stripped stalks per acre would be 9,257 pounds. 

For purposes of comparison, the following results are given as 
the average for four years from. the juices of sugar cane grown 
in Louisiana. Sugar, 10.67 per cent; glucose, 1.73 per cent. 

It will be seen, therefore, that for the production of syrup, 
which would take both sugars, the cornstalk juice contained 11.4 


* per cent, or nearly 92 per cent of that present in the sugar- 


cane juice, and, since many hundreds of acres of corn are being 
grown for canning purposes, it seems to be quite worth while to 
attempt the manufacture of syrup from the stalks, especially 
since the bagasse left after having expressed all the juice which 
could be secured by a mill, would be excellent material for use in 
the silo, in this way utilizing every portion of this crop. | 


Sugar in Sorghum. 


In connection with the subject of the possible sources of a home 
supply of sugar and syrups, for which New York State annually 
expends an aggregate of $20,000,000, the following table present- 
ing the results which have been secured during the past five 
years with several varieties of sorghum, will be of interest. It 
will be seen that there has been remarkable uniformity in the 
results, although during each year a different location was chosen 
upon which to grow the different varieties under investigation. 


Sorcuums GRown AT GENEVA EXPERIMENT StTaTION. 





Per cent Per cent 
YEAR. "Varieties. | “analyses, | SucTose In | glucose tm 
7 10 LTA 1.50 
fi 13 12.00 1.56 
7 36 | bh Ua Bam iama das EU 
14 44. EL BO} Withee ies a 
13 64 1s GLY Sa Aaa ig 
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It will be seen, therefore, that for five years in succession there 
has been grown at the Experiment Station several varigties of 
sorghum, which, upon analysis, were found to contain a much 
higher content of sugar than the average quoted above, as found 
in Louisiana sugar cane, and there would appear, therefore, to be 
good reason to hope for success in Central New York, where 
now, for so many years, sorghum has been grown and made into 
syrups of various degrees of excellence, according to the intelli- 
gence and skill of the manufacturer. 


The Work of the Station and its Needs. 


In order that the necessary demands made upon the Station 
may be properly met there is need of increased facilities; both 
men and money are needed to carry forward the work which, 
perhaps, needs no better evidence of its practical value than is 
given in the very rapid increase in the number of those who 
apply for the bulletins which, from time to time, present the 
results of our investigations in the different lines of agricultural] 
science. 

Within five years the Bulletin mailing list has increased from 
about 500 to 15,000, and not a mail is received which does not add 
to the number of those who wish for this information, and yet, 
large as is this number, it means but one Bulletin to every twenty- 
five of the farmers.of the State. 

The labor and expense involved in the publication of this 
large edition is, however, so great, that unless some ample provi- 
sion shall be made _ to supply this, it is obvious that the Station 
can not continue to meet the reasonable demands of the people, 

Hundreds of letters from every section of the State could be 
produced as appreciative evidence of their very great value to 
the farming community. 

The New York State Grange annually appoints as one of the 
standing committees, three members to visit and report upon the 
Experiment Station at Geneva, and at the recent annual’ meeting 
of the grange this committee made an extended and highly com- 
mendatory report of what they learned during an entire day 
spent in personal inspection of the work of the station. In this 
report they say : 

“Your committee went to Geneva imbued with the idea to 


determine if the Station, from a financial standpoint, that is, if it | 
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the Station pays the average, every-day, practical farmer indol- 
lars and cents. We would say, that in our opinion the Station 
does pay, and pay many, many times over, to the farmers of this 
State all that it has ever cost or will cost them. 

“Your committee can not give a report of all the experiments 
carried on at the Station, many of which it will take years to 
determine the value of. 

“ Your committee would report that all of the experiments are 
conducted in a practical, accurate and scientific manner, the 
results of which should be familiar to every member of this 
order through the Station bulletins published and distributed 
gratuitously. 

“ We would earnestly urge all members who are not receiving 
the bulletins to send their addresses to the Station and request 
the bulletins sent them. 

“One of the many experiments which especially attracted the 
attention of yourcommittee was the experiment in spraying pear 
trees for pear scab, and nursery stock for leaf blight, with Bor- 
deaux mixture. 

“We saw baskets of Seckel and White Doyenne pears from 
sprayed and unsprayed trees. The fruit from the sprayed trees 
was free from scab, fine, smooth and salable. The fruit from the 
unsprayed trees was very scabby, and hardly fit for market at 
any time. 

“The sprayed nursery stock looked vigorous, and had all of its 
leaves on, while the unsprayed stock was bare of leaves and had 
not made near the growth of the sprayed stock. 

“This experiment alone will be worth thousands of dollars to 
the fruit growers of the State if they will pay heed to it. 

“The farmers of this State now purchase commercial fertilizers 
to the amount of four millions of dollars annually, and you can 
readily see that information on this subject is of vast importance 
financially. 

“Your committee was impressed with the fact that no other line 
of Station work has resulted in such an actual and present saving 
of dollars and cents to the farmers of this State as the analysis 
of commercial fertilizers. [t enables the farmer to buy intelli- 
gently, and no manufacturers can long do business whose goods 
do not come up to his analysis when analyzed at the Station. In 





180 


Report oF THE DirREcCTOR OF THE 


conclusion let your committee urge all who possibly can to visit z a 
the Station and see for themselves, and all to read the bulletins, — 


so as to keep in touch with the work.” 
It is noteworthy that the above is the official testimony of a 


committee representing an association of 36,000 farmers distri- 


buted through two-thirds of the counties of the State. 

- His Excellency, the Governor, recently spent the greater por- 
tion of a day in careful investigation of each branch of the work 
of the Station, and has since given repeated testimony to the 


excellence and practical value to the farmers of the State of the — 


work being carried on at the Station. | 

It is, of course, highly gratifying to be able to present such 
testimony as the foregoing, and it would seem a sufficient answer 
to those who have had no opportunity by personal inspection to 
confirm such evidence, and yet are in doubt as to whether the 
Station is in its work and its results rendering to the farmers of 
the State needed information as to agricultural methods and 
practice equivalent to its cost of maintenance, and, therefore, 
deserving their attention and support. 
- It would seem that there could be no doubt of this so long as. 
ninety per cent of our farmers complain of their calling as no 
longer profitable, while ten per cent, even in these times, still 
find farming both pleasant and ‘profitable, and especially when 


those most prosperous in the pursuit are of those who are availing 
themselves of the new methods, pursuing the new paths which, 


to a great extent, our Experiment Stations have marked out. 


Amounts ExpENDED FoR SaLARizs, Lasor AND EXPENSES. 


/ 





YEAR. Salaries. Labor. Expenses. Per cent ratio. 
TODO, os. $8,269 92 $6,010 71 | $5,702 71 41.4 30.1 .2875m 
DP RGN e ss (s 6,873 70 6,296 31 6,848 29 384.3 34.5 31.2 
Te08 12,765 88 | 11,452 77 | 15,783 82 | 81.9 28.6 89.6. 
igh tea 13,313 22 | 12,964 20 | 12,152 06 34.6 338.7) Shar 














$41,222 72 |$36,723 99 1$40,486 88 | 34.8 31.0 34.2 


From the above it will be seen that the average expenses of 
the Station for the past four years have been approximately one- 


third for salaries, one-third for labor and the remaining third for — 
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miscellaneous expenses, a good portion of which last includes 
actual labor performed but not included in the pay-rolls of the - 
Station. This fact will explain the very great amount of work 
done at the Station, and it is interesting to observe that during 
the years 1890 and 1891 the regular annual appropriation for the 
Station was $20,000, while for 1892 and 1893 the appropriation 


— was $40,000 annually. 


In this connection it will be seen that, while at this Station dur- 
ing the last four years the relative amounts for salaries and labor 
have been — salaries 52.9 per cent, labor 47.1 per cent —it has 
been shown in a previous report that the average amounts for 
salary and labor in the Experiment Stations of the New England 
Middle States have been — for salaries 80.6 per cent and for labor 
19.4 per cent. New York, therefore, as will be seen, secures a 
far larger proportionate amount of work for the money 
expended. 

I desire in this connection to express my full appreciation of 


_ the zeal, intelligence and faithfulness with which, without excep- 


tion, so far as my knowledge extends, every one employed at the 
Station, whether upon the staff of assistants or of the number of 
laborers, has performed his allotted portion of work, thus render- 
ing the labor not only pleasant, but making it possible, with a 
force so comparatively small, t>» have accomplished so much. 


Commercial Fertilizers. 


During the past yeir there have been analyzed 330 different 
brands of fertilizers, the samples of which have been taken by an 
agent of the Station. 

Besides these official samples analyses have been made so far 
as it has been possible to do so, of unofficial samples sent in by 
different parties throughout the State, of fertilizers, marls, ashes 
and so forth, but, owing to the difficulty of securing a fair sam- 
ple, unless one is informed as to the proper method of procedure, 
as also owing to the fact that such unofficial samples do not, in 
case such samples are not found to be up to the guaranteed com- 
position, offer the proper evidence desirable to warrant a prose- 


-cution of the parties selling such inferior products, it is very 
_ desirable that the work of analysis at the Station should be con- 


fined to those samples only collected by our duly appointed and 


_well-instructed agents, through whom it is intended to secure 
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carefully collected specimens of every brand of fertilizer offered 
for sale in any -portion of the State. 

Thus far the analyses made continue to show not infrequent 
failures upon the part of manufacturers and dealers to comply 
strictly with the requirements of the law, occasionally fertilizers 
being found for sale containing no guaranteed composition upon 
the packages as the law directs; many. samples also are found 
where a deficiency in one constituent appears to have been made 
good in an increase of another beyond the amount guaranteed. 

It is hoped that all those knowing of the neglect of manufac- 
turers or dealers to comply with any of the requirements of our 
fertilizer law will at once give full information of such fact to 
the Director of this Station, who is charged with the enforcement 


_ of the provisions of this excellent law. 


The following is a correct copy of the law: 


New York State Frrtipizer Law. 


Cuap. 437, 
Aw Acr for the protection and education of farmers and manu- 
facturers in the purchase and sale of fertilizers. 
Approved by the Governor May 24, 1890. Passed, three-fifths being present. 
The People of the State of New York, represented in Senate and 
Assembly, do enact as follows : 


Szotion 1. All commercial fertilizers which shall be offered for 
sale, to be used in this State, shall be accompanied by an analysis 
stating the percentages contained therein of nitrogen or its 
equivalent ammonia, of soluble and available phosphoric acid, the 
available phosphoric acid either to be soluble in water or in a neu- 
tral solution of citrate of ammonia‘as determined by the methods 
agreed upon by the American Society of Agricultural Chemists, 


and of potash soluble in distilled water. <A legible statement of 


the analysis of the goods shall be printed on, or attached to each 
package of fertilizer offered for sale for use in the state; and 
where fertilizers are sold in balk, to be used in this state, an 
analysis shall accompany the same, with an affidavit that it is a 
true representation of the contents of the article or articles. 

§ 2. Manufacturers residing in this state, and agents or sellers 
of fertilizers made by persons residing outside the limits of this 
state, shall between the jirst and twentieth day of July, in each 


i - 
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year, furnish to the Director of the New York State Agricultural — 
Experiment Station at Geneva a list of the commercial fertilizers 
they manufacture or offer for sale for use in this State, with the 
names or brands by which they are known on the market, and the 
several percentages of nitrogen or its equivalent of ammonia, of 
phosphoric acid soluble and available, and of potash, either single 
or combined, contained in said fertilizer, as called for in section 
one of this act. Whenever any fertilizer or fertilizing ingredients 
are shipped or sold in ‘bulk, for use by farmers in this state, a 
statement. must be sent to the Director of the New York state 
Agricultural Experiment Station at Geneva, giving the name of 
the goods so shipped, and accompanied with an affidavit from the 
_ seller, giving the analysis of such percentage guaranteed. 

§ 3. Whenever a correct chemical analysis of any fertilizer 
offered for sale in this state shall show a deficiency of not more 
than one-third of one per centum of nitrogen or its equivalent of 
ammonia, or one-half of one per centum of soluble or available 
phosphoric acid and one-half of one per centum of potash soluble 
in distilled water, such statements shall not be deemed false with- 
in the meaning of this act. This act shall apply to all articles of 
fertilizers offered or exposed for sale for use in the state of New 
York, the selling price of which is ten dollars per ton or higher, 
and of which they are part or parcel, and of any element into 
which they enter as fertilizing materials, among which may be 
enumerated nitrate of soda, sulphate of ammonia, dissolved bone 
black and bone black undissolved, any phosphate rock, treated or 
untreated with sulphuricor other acids, ashesfrom whatever source, 

obtained, potash, salts of all kinds, fish scrap, dried or undried, 
~ also all combinations of phosphoric acid, nitrogen or potash, from 
whatever source obtained, as well as all and every article that is 
or may be combined for fertilizing purposes. 

§ 4, All manufacturers or dealers exposing or offering for sale 
in this state, fertilizers containing roasted leather or any other 
form of inert nitrogenous matter shall, in legible print, state the 
fact on the package in which the fertilizers are exposed or offered 
for sale. 

§ 5. Every person, firm or corporation, violating any of the 
provisions of this act, shall, upon conviction thereof, for the first 
offense be punished by a fine of not less than fifty dollars, nor 
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more than two hundred dollars, and for the second offense by — 
double the amount in the discretion of the court; such fines to — 
be paid to the officer whose duty it is to enforce the provisions 
of this act, to be used by him for that purpose, and to be: oi 
accounted for to the Comptroller. | 

§ 6. The Director of the New York State Agricultural Experi- 
ment Station at Geneva is charged with the enforcement of the  _ 
provisions of this act, and shall prosecute in the name of the _ 
people, for violation thereof; fand for that purpose he may 
employ agents, counsel, chemists and experts, and the court of 
special sessions shall have concurrent jurisdiction to hear and 
determine charges for violating the provisions of this act com- 
mitted in their respective counties, subject to the power of 
removal provided in chapter one of title six, of the Code of 
Criminal Procedure. 

§ 7. And the {said Director of the New York State Agricul- 
tural Experiment Station at Geneva, or his duly authorized agents, 
shall have full access, egress and ingress to all places of business, 
factories, building, cars, vessels, or other places where any manu- 
factured fertilizer is sold, offered for sale or manufactured. Such 
Director shall also have power to open any package, barrel or 
other thing containing manufactured fertilizer, and may take 
therefrom sufficient samples; and whenever any such fertilizer is 
so taken for samples, it may be divided into different portions and 
one or more portions sealed in such a way that it can not be 
opened without upon examination giving evidence of having been __ 
opened to the person sealing the same, and delivered to the 
‘person from whom said sample is taken, or any other person that 
may be agreed upon, by the said Director or his agents who takes 
the same and the person from whom it is taken, which portion — 
so delivered may upon consent of the parties be delivered to a 
chemist for the purpose of being analyzed other than the chemirt 

employed by said Director. 
- § 8. The sum of twenty thousand dollars, or so much thereog 
as may be necessary, is hereby appropriated out of any money 
in the treasury not otherwise appropriated, to be used by said 
Director of the New York State Agricultural Experiment Station __ 
at Geneva, as shall be authorized by the board of control thereof, 
in enforcing the provisions of this act. Said sum shall be 
paid to said Director by the treasurer upon the: warrant of the 
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Comptroller, upon vouchers to be approved by the comptroller, 
in such sums and at such times as said Director may require, who 
shall file a statement for what purposes he desires the same. 

§ 9. Agents, representatives or sellers of manufactured fertil- 
izers or fertilizing material made or owned by parties outside of 
this s:ate, and offered for sale for use in this state, shall conform 
to the provisions of this act, and shall be subject to its penalties, 
and in all particulars shall take the place of their nonresident — 
principals. . 

§ 10. Chapter two hundred and twenty-two of the laws of 
eighteen hundred and seventy-eight is hereby repealed. 

§ 11. This act shall take effect immediately. 


STATE OF NEW YORK, 
‘Office of the Secretary of State. = 

I have compared the preceding with the original law on file in this office, 
and do hereby certify that the same is a correct transcript therefrom and of 


the whole of said original law. 
FRANK RICE, 


Secretary of State. 
The details of these analyses will be found at the close of the 


-chemist’s report in this volume. There were made and published 


200 analyses of differerit brands of commercial fertilizers offered 
for sale in this State in the spring of 1893, and 130 analyses of 
different brands offered for sale in the fall of 1893. 

The average composition of the 200 spring, and of the 130 fall 


samples is given in the following table: 


AVERAGE CoMPposITION OF CoMMERCIAL FERTILIZERS. 





Spring. Fall, ae ne 
‘Price charged by dealer................ $30 15 | $27 56 | $29 10 
Nitrogen, per cent found............06: 2.373} 1,480 1.991 
Nitrogen, per cent minimum guaranteed..| 2.278 ; 1.593 2.004 
Nitrogen, per cent maximum guaranteed.| 3.107 | 2.397 2.823 
Avail. phos. acid, per cent found........ 8.952 | 9.860 9.310 

Avail. phos. acid, per cent minimum 
aeRO Eo Fi My wia's hoe Cilhe ae wd 8.269 | 8.771 | | 8.466 

_ Avail. phos. acid, per cent maximum | 

AFRO Aig oie ab Worn ore SU ahats e'8 «ww 0708 | 10.235 | 11.027 | 10.546 
Potash, per cent found............. east “42055 1)": 2.380 3.353 
Potash, per cent minimum guaranteed ...| 3.904 | 2.127 3.183 
Potash, per cent maximum guaranteed...| 5.008 | 38.104 4.235 





7 2¢ 


186 Report oF THE DrirREcTOR OF THE 


In the spring brands analyzed nitrogen was absent in twenty- 
six and potash in nine samples. In those of the fall brands, 
nitrogen was absent in fourteen, available phosphoric acid in one 
and potash in seven samples. 

The following table presents the average ratios of the amount 
of each constituent found to the minimum and maximum amounts 
guaranteed: 


























Avail- 
pees Boe. Potash. | Average. 
acid. 
Spring minimum guaranteed is: 
Per‘centiof that found ot. on ' 96 92 96 95 
Fall minimum guaranteed is: 
Per centsof that found). oss 02.8 3 108 89 89 95 
Spring and fall minimum guaranteed is: 
Percent ofthat) found?) .).. veoene. 101 91 95 | 96 
Spring maximum guaranteed is: | 
Percent of that. found 540.5, o eakaren shee 131 | 114] 124] 198 
Fall maximum guaranteed is: | 
Per cent of that found ....... AN ay 162°} 112.4. 930 135 
Spring and fall minimum guaranteed is: 
mercentior that found. sve... .) os. 1421, 113) Lae 127 




















Spring maximum guaranteed is: 
Per centsof minimum ..4008 wee oueet 1861: *1QA eee 129 
Fall maximum guaranteed is: 


Péereentedi minimum: 6 roe ee ee 150 126 146 1413 


Spring and fall maximum Biarentery 18: : 
Per. cent of minimum 40.4... 0.64 so. 141 | 125] 1383 133 


It will be seen that upon an average the amounts of each con- 
‘stituent found present was only four per cent above the minimum 
amount guaranteed, while the maximum amount guaranteed 


averaged 27 per cent more than the amount found, also the maxi- 


mum guarantee averaged 33 per cent more than the minimum 
guarantee. 

In this connection it is worthy of remark that the results this 
year show a much nearer average approach in actual content to 
the minimum amount guaranteed than did the results last year, 


but the maximum amount apparently guaranteed is this year _ 


— 


4 
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much more in excess of amount found by analysis than it was 
last year, since then the average excess over the minimum guar- 
antee was 11.8 per cent, while the average maximum guarantee 
last year was but 17 per cent in excess of amount ‘pind: while 
this year it is 27. 

Last year of the 215 sinaias where minimum and maximnm 
amounts were given as guaranteed, the average results were as 
follows : oe 


‘ Available Potash 
Nitrogen, 
pep cent | Nm i een 
Maximum guaranteed............ 1.984 8.446 - 8.044 
Minimum guaranteed ............ 2.960 10.600 3.980 
Hound... .. Free Ra Gave los Me tg CART ote 2.251 9.339 3.371 


2 


Or an excess of 13.4 per cent of nitrogen, of 10.6 per cent of | 
available phosphoric acid, and of 10.7 per cent of potash over 
the minimum amount guaranteed ; while the maximum amounts 
. guaranteed were 19.6 per cent of nitrogen, 13.5 per cent of avail- 
able phosphoric acid and 18 per cent of potash, greater than 
the actual amount of each of these constituents found to be 
present. | 

These facts show the utter absurdity of the system of minimum 
and maximum guarantees since it is evident that the manufacturers 
are so well able to control their processes of manufacture as to 
keep but a narrow margin for safety between the amount for 
which they are actually liable (that is the minimum amount guar- 
anteed) and the amount which analysis shows their products to 
contain, and yet, although as these facts prove the minimum and 
maximum guarantee appears to possess some sort of attraction for 
manufacturers and consumers, since of the 200 brands analyzed 
in the spring there were only eight which did not have both mini- 
mum and maximum guarantees, while of the 130 brands analyzed 
in the fall there was not one which had a simple guarantee. 

So soon as our farmers clearly understand that only the mini- 
mum amount is legally binding upon the agent or manufacturer, 
and that upon an average it very closely represents the amount 
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actually present, while on the other hand the maximum cuoruitee e 
has no legal force not only, but is practically valueless as indicat- es 
ing the amount actually present, there is reason to believe that 
the present system of guarantee, which is practically, if not x 
intentionally, misleading will be abandoned. ri 
If in the average analyses found we allow fifteen cant per 
pound for the nitrogen, which is within one-half a cent of the — 
value of nitrogen in nitrate of soda; six and one-fourth cents a 
pound for available phosphoric acid, iene is the average market — 
value of the soluble and reverted forms, and four and one-half 
cents per pound for the potash, which is its value in Kainite, we — 
find that the average fertilizer of the 200 spring samples contained. 
in a ton as follows: ioe 


47.46 pounds nitrogen, at 15 cents ......... .....0.. $7 12 
179.04 pounds available phosphoric acid, at 64 cents... I11 64° 
$1.10 potinds potash at 44 cents ......3.2. 0. Jeo cee 3 65 
Total net value per'ton: ee raw co re ee $29 41 


Also, that an average ton of the 130 fall samples contained as y 
follows: 


29.60 pounds nitrogen, at 15 cents ...........0....+- $4 44 
197.2 pounds available phosphoric acid, at 6¢ cents... 12 33 
47.6 pounds potash, at 44 cents: . 1.5.25... 6. see wees 2 14 
Total net value per ton ....... ae ead a te oe aa $18 91 


The average cost’ to the farmer of these was for the spring 
$30.15 per ton, and for the fall $27.56 per ton, a difference of 
$2. 97, but, as we see above, | the actual difference in value as 
determined by composition was $3.50, so that, although costing 
more per ton, the average spring cede were sold at the lowest 
price a orine to real value. me 

This difference, though small, is worthy of further considera. _ 
tion. The farmers of New York annually expend about $4,000,000 
for commercial fertilizers.’ This sum would buy 132,670 tons at 
the average spring prices, and 145,138 tons at the average fall ~ 
prices, and at the calculated values above given the farmers col- 








‘a ectively would have obtained for $4, 000,000 a value in Ones 
_ phosphoric acid and potash as follows: 





In spring.... 132,670 tons at $22.41 equals..... $2,973,134 0 
Simtel... <s 145,188 tons.at 18.91 equals..... 2,744,559 58 
Difference.. 12,468 | $228,575 ee 








In the spring, therefore, although getting 12,468 tons less ‘hack 


they could have bought at fall prices they would have obtained 
an increased value in fertilizing constituents of $228,575.12, an 
average saving of 5.7 per cent, or in other words, while the. 
average cost of these fertilizers in the fall was 91 per cent. 


of their cost in the spring, the average value of the fall fer- 
tilizers was but 84 per cent of the value in the spring; for by 
consulting the table given it will be seen that the average nitro- 
gen in the fall fertilizers was but 62 per cent of the average 
in the spring, and the average potash was but 58 per cent of the 
amount present in the spring, while there was an average of 10. 
per cent more available phosphoric acid present in the fall than 


was present in the spring, the ratio being as 100 for spring to, 


110 for fall. 


_ Acareful study of these matters deserves to be made by the. 
prudent farmer who finds it necessary to increase his home sup- 


ply of manure by means of these commercial fertilizers. 
It appears that it has been the custom of many dealers, 


especially of those selling ashes, to make sales upon prices subject, 


to the analysis of the Station, and it is obvious that it is practi- 


cally impossible for the Station to undertake such work, nor is it, 
contemplated by the law that work of such character should be. 


done at the expense of the State. All fertilizers sold or offered 
for sale within the State at a price of ten dollars or more per ton 
must be sold upon a guaranteed analysis, and the packages con- 
taining such products must have the guaranteed analysis plainly 


printed upon such packages, but it is not required that these, 


analyses are to be made at the expense of the State, the law 
requiring only that samples shall, so far as is practicable, be 
taken of such fertilizing materials, and analysis be made of them. 


to determine whether. these products are up to their guaranteed. 


composition within the limits prescribed by law. 
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The amount of analytical work involved in carrying out the 
provisions of this law is so great that it is practically impossible 
to do any work which is unofficial and of the general nature of 
private work, as analysis of individual samples of fertilizers, of 
muck, marls, minerals or mineral waters, adulterated foods, 


suspected cases of poisoning and so forth, except so far as such | 


analyses may partake of a public nature. 

Very many samples of soils and feeds also are sent to the 
Station for analysis, often by those who have little knowledge of 
the amount of work involved in such analyses, and yet while 
such analyses are purely of a private character, like the analyses 
of many of the samples of phosphates, ashes and so forth, sent 
by individuals from a small lot purchased by them, it was 
customary to comply with such requests so far as possible until 


now, when the official work devolving upon the chemists forbids | 


hope that until our chemical force is largely increased such 
private work, however desirable, can in future receive attention. 

Often, however, a very slight examination or simple inspection 
will suffice to enable a correct conclusion concerning a sample, 


as of minerals, ores, marls and so forth, and parties are therefore 


requested to.make inquiries concerning such matters, since a 
letter in reply is often all that is needed. To all such informa- 
tion in possession of the Director or his assistants the public are 
welcome, but at present anything requiring extended analysis 
must be put aside. 


The Commercial Valuation of Fertilizers. 





Owing to the constant application for information concerning 


this matter it seems best to reproduce practically what has been 
already said upon this subject, since the Station is almost daily in 


receipt of letters asking for a money valuation upon a certain. 


fertilizer, the analysis of which is properly guaranteed and upon 
inspection found to contain the amount of each constituent as 
guaranteed. The fertilizer law of this State, as will be seen, 


neither requires such valuation to be made nor does it forbid such — 


valuation, and we have published, from time to time, the scale of 


prices per pound for each of the constituents in the various forms — 
in which these constituents are found for sale in the leading © 


markets of the country, so that the analysis of any fertilizer 


New York AGRICULTURAL ExPpERIMENT STATION. 191 


being given, it is only necessary to multiply the per cent of each 
constituent found present by twenty to learn the number of 
pounds of such constituent present in a ton (2,000 pounds) of the 
fertilizer, and then to multiply by the prices per pound and add 
the results together to obtain what may be called the net valua- 
tion per ton of such fertilizer. 

Two illustrations have been presented in estimating the value 
of the average commercial fertilizers sold in the spring and in the 
fall. 

But to this net valuation should be added a sum sufficient to 
defray cost of manufacture of bags or barrels, of freight to con- 
sumer, and a reasonable profit, in order to determine what would 
be a fair price for such fertilizer when delivered to the purchaser 
and consumer. ‘ 

The above appears to be a very simple matter but in practice 
is very difficult to accomplish in a way to do equal justice to 
manufacturers and consumers, and for the following reasons: 

The costs of manufacture and for freight differ greatly, although 
there appears no good reason why the farmer should pay for the 
differences which may arise in these ways between the cost of 
two brands of fertilizers equal in other respects. The main trouble 
arises from ignorance generally as to the exact form in which the 
several constituents are present in a certain fertilizer, e. ¢., 
whether the nitrogen present is in the form of nitrates, ammonia 
salts, fish, pomace, horn, leather, hair, or in any other of the 
many forms in which this element is found in combination. 

There can be no question tnat the chemist is able to fix a per- 
fectly fair valuation upon the nitrogen in either of the above or 
in other forms, since he has access to the current market quota- 
tions for these as for other products, but it is often difficult, if not 
now and then impossible, at the present, for him to determine 
the forms in which this element is present in the product under 
analysis. | 

While, therefore, it is easy upon analysis of any given fertilizer 
_ to calculate the minimum valuation commercially of the constitu- 
ents present, such valuation would, in the great majority of cases, 
be obviously unfair to the manufacturer, but it is equally obvious 
that the manufacturer has it in his power to secure full justice to 
himself in this matter of valuation if he will, and in the following 
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way: at present, the law, while permitting the sale of anything % : 






which may be placed upon the market as a fertilizer, trusting to 4 4 


the general intelligence of: the purchaser to protect him from 
what is worthless, it specially provides that in case leather or | 
other inert forms of nitrogen compounds are used as a constitu- 
ent of any fertilizer, such fact must be declared by the manu_ 
facturer using such material. - 
It will be observed that there is no restriction upon the sale of 
leather or other inert forms of nitrogenous matter, nor upon the 
price which may be demanded for the same, and it would appear — 
that without in any way attempting to limit the sale or control 
the prices of the other constituents used in the manufacture of 


~ P ‘ 
a. ee © ‘: 


commercial fertilizers, it might be reasonably demanded that — 


those offering such products for sale in the State should be com- 
pelled to state the character and constituents of their several — 
products, since it is notoriously true that of the several nitrogen- 
ous compounds present in fertilizers the nitrogen in some is as 
fairly worth seventeen cents per pound as it is in another form: 


_ 


worth seven cents per pound, or in certain other forms scarcely ~ 


worth one cent per pound. 

What is true in nitrogen is somewhat true in the case of phos- 
phoric acid aud potash, but not to an equal degree; but there 
exists a widespread preference upon the part of the farmers for 
soluble and available phosphoric acid derived from bone rather 
than from South Carolina or other mineral phosphates, as is. 
evidenced by the very common practice of fertilizer manufac- 
turers to calculate the phosphoric acid in their product as equiva-- 
lent to so much bone-phosphate, often in cases where all of it is 
obtained from other phosphates than bone. 

The objection often, and perhaps always, made to the. sugges- 
tion that the source of the several constituents should be stated 
by the manufacturers of fertilizers, is that unscrupulous persons. 
would not hesitate to state that the best raw materials were used 


- 


~4 


in their products, and such objection is perhaps likely fora time 


to prove true, but there can be little doubt: that in the end the- 
honest manufacturers will find, as is ever the case, that estab-. 
lished reputation for integrity and fair-dealing is quite as valua- 


ble in their business as in any other, and besides it would provea. 
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comparatively easy matter to trace to their destination suspected 
material, and to devise speedy methods by which its character 
could be detected in the manufactured products, even if such 
means are not already in the hands of the analytical chemist. 


_ At least it seems that less injustice would result from the plan 


suggested than now, when, as will be seen by looking over the 
published analyses, two fertilizers have the same guaranteed and 
found analyses, and are presumptively therefore of equal value, 
when if the character of the several compounds from which they | 
are made was known, great differences in their commercial and 
crop-producing values might clearly appear. 

Certain agricultural authorities are quite opposed to any 


system of commercial valuation of fertilizers, and in opposing 
declare themselves to do so mainly, if not wholly, in the interests 


of the farmers. They say that an unfortunate tendency of 
money valuations is to call the attention of the farmers away 
from the composition of the fertilizer, and to direct it to.a siend 


‘ard which is often of doubtful accuracy, if not positively wrong 


and that as a result not only does the farmer get wrong pra 
sions in place of right ones, but honest dealers are harassed, and 
sometimes pecuniarily injured, by incorrect valuation of their 
wares. The aboveis somewhat obscure without the statement as 


to what constitutes a correct standard, and what are considered 
_ to be the wrong impressions of which the farmeris in danger. 


Again, it is asserted by such authorities that our farmers not 
only intend to buy a certain number of pounds of plant food in 
their purchases of fertilizers, but they intend to buy that plant 
food in forms that will be available to the plant. 

This last is beyond question true, certainly of the more intelli- 
gent class of our farmers, and it should be true of all, but if true, 
it is difficult to imagine how such farmers, with so clear an idea 


of what they want, can be diverted from such dominant idea by 


the simple consideration as to what dealer will supply his demand 
at the least cost. It will appear as easy to sell a farmer salt 
instead of sugar, simply because the former was the cheaper. 

Again it is clear that so long as the manufacturers of fertilizers 
decline to assure the purchaser as to the character of the goods 
ney have for sale, and in effect this is the position of the trade 
25 
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in mixed commercial fertilizers at the present time, it is practi- 
eally impossible for the farmers to carry out the intelligent ideas 
attributed to them concerning the kind of fertilizer and the 
forms in which it is offered them. 


. . ° . { e 
Certain manufactures of mixed fertilizers are also dealers in the 


various chemicals used for fertilizing, as nitrate of soda, sulphate 
of ammonia, muriate and sulphate of potash of different grades 
of purity, dried blood, acid phosphate, etc., etc., and they furnish 
. to the would-be purchaser the exact composition of their pro- 
ducts, and the purchaser is thus enabled to buy exactly what he 


wants both as to quality and quantity. Since this branch of the 


business has been conducted now for over a quarter of a century, 


it has been found presumably a profitable matter of trade, but 


it seems strange that these same manufacturers, when offering 


for sale a mixed fertilizer, are unwilling to inform their customers - 


concerning the materials entering into their products, and it 
seems. stranger still that the farmers are willing to continue to 


buy these goods, concerning which they cannot have such knowl-. 
edge as is indispensable to an intelligent use of commercial] 


fertilizers. 

- The reply generally made by the manufacturers to what 
appears a desirable change in the present method is that dis- 
honest dealers would have their products overestimated in value, 
since they would not scruple to assert that their fertilizers were 
made up from the best materials, and while this would doubtless 


be true for a time, still it is obvious that the same objection — 


would lie against any other industry, but our best shop-keepers 


do not hesitate to pronounce goods to be silk, wool or linen, as. 


the case may be, relying upon the fact that their customers will 
learn sooner or later that their statements may be relied upon, 


and such a reputation is not only of great value, but the sure 
reward of those who are just and trustworthy in their dealings. 


_ There is, however, very little danger that the fertilizer manu- 
facturer is likely to suffer materially by any money valuation of 
his products, since, as will be seen, the danger lies in another 


direction, viz., that, while the best are valued at approximately 


their true worth, comparatively inferior products are valued more 


highly than they should be owing mainly to the present partial — 


inability of chemists to determine certain nitrogen containing 
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products, which it is generally believed are employed by certain 
parties. However, it by no means follows that a good dollar is 
wor:h more because worthless counterfeits have often been passed 
in their place. 

If we take the average composition of the 330 fertilizers 
analyzed we shall find that it was as follows, each ton contain- 
ing 1.991 per cent of nitrogen, or 39.82 pounds; 9.310 per cent of 
available phosphoric acid, or 186.20 pounds; 3.353 per cent of 
potash, or 67.06 pounds. 

Each year a company of leading chemists, officially charged 
with the chemical inspection of commercial fertilizers sold in 
_ their respective States, meet and adjust a scale of prices for the 
several valuable fertilizing constituents. 

These prices fixed upon by this body are simply the prices 
which they find these several constituents have in the leading 
markets, and their method is entirely in accord with that by 
which the prices in our markets of the several farm products, as 
corn, wheat or potatoes are secured, or the published quotations 
of the stock exchange. 

The following is the list of prices adopted by this body of men 
for the preceeding and current year: 


TrapE Vaturs oF Fertitizing I[NeREpIENTS IN Raw MareriAts 
AND CHEMICALS, ADOPTED BY EXPERIMENT STATIONS. 


1892. 1893. 


Cts. per Cts. per 
pound. pound, 


Pe eomenan/ AMMONIA SALES)... oes vies Savece ga nee oem bE ia iow OY 
EMIT TILLALOS. 2 eee eed asl t\< aly 41510 a4 he Smog 15 154 
Organic nitrogen in dry and fine ground fish, meat 
and blood, and in high grade mixed fertilizers... 16 174 
Organic nitrogen in cotton-seed meal and castor- 
I Cee eRe Aer AT Crauay Rabe Soe RA ale tle, tlets 15 164 
_ Organic nitrogen in fine ground bone and tankage, 15 15 
Organic nitrogen in fine proud medium. bone and 
Batkape eee thar ens. a eae ere aoe 12 12 
Organic nitrogen in medium bone and tankage .. 94 Dh 
Organic nitrogen in coarse bone and tankage...... 74 7 
Organic aropen in hair, horn shavings and coarse 
oo SEE Bata gyi has MARNE eri Ma tg aU a er 7 7 











_186.20 pounds of available phosphoric acid at 64 cents. . 


Phosphoric acid, soluble in water ............. 





Phosphoric acid, soluble in ammonium citrate..... eS Oe 
Phosphoric acid, in fine bone 4nd tankage ........ 7 6. s a 
Phosphoric acid, in fine medium bone and tankage, 5d Diane 
Phosphoric acid in medium bone and tankage..... Ab A 
Phosphoric acid in coarse bone and tankage....... 3 Ee 
Phosphoric acid in, fine ground fish, cotton seed 
meal, castor-pomace and wood ashes............ 5 5 eae 
Phosphoric acid in fine ground rock phosphate. . 2. Oy ae 
Potash as high-grade sulphate in forms free tite Bere by 
muriates (chlorides) in ashes, Oth ks eee : 54° BS. o 
POS ANcAIn ih oa. uae Ron ae pr Sails | ace a oie ‘ 4d 44 we 
Potash in muriateck 1.0 440i Fete aes eae : 44 ARO 
Organic nitrogen in mixed fertilizers ............. Ly 174 2a 
Insoluble phosphoric acid in mixed fertilizers...... 27 ae 


VaALuATION oF Frertitizing INGREDIENTS In Foops. 





PPOAMIC DUTOREN..../5 5 40s Liu asee Baran Waa ts ap are i : 
PT AOSPNOVIC ACIC :Riinien «niente Pie Ae Ny PN ee seat 5 Sean 
PeOtASH awa, > Mae we Ne Geta REEE Nee NUL | . 


It is obvious that no one can object to this scale on the ground 
of its absolute fairness, since it is only upon information obtained 
from dealers and manufacturers upon which the whole scale is 
based; but the objection made is to the application of this’ scale iy 
to any given fertilizer. ; 

Let us estimate the extent of the Injustice ehicire is possible, a, 
but hardly probable in such application. ei 

If we estimate in our average fertilizer the nitrogen, available * . 
phosphoric acid and potash at fifteen cents, six and a quarter 
cents and four wend a half cents per pound, respectively, we have oe 
the following ye 









39.82 pounds of nitrogen at 15 cents........ eee et ae 


67.06 pounds of potash at 44 cents............ < 


i‘ 
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The only objection, if any, which can be made to the above is 
that the nitrogen is estimated at too low a price, but as will be 
_ seen by the scale it is within one half acent per pound of the 
price at which it can be obtained in nitrate of soda. The phos- 
phoric acid is estimated within a quarter of a cent per pound of 
its highest market value, and the potash at its value in muriate. 

Now if we grant that the nitrogen is worth more than our 
estimate, and the chances are very great that the error is the 
other way, yet supposing we adopt the very highest price, viz.: 
that which itis worth in ammonia salts, and probably not one- 
half of one per cent of the nitrogen present in our mixed 
fertilizers is in this most valuable condition, still even at seven- 
teen cents per pound for the nitrogen we would have underesti- 
mated this average ton at eighty cents less than its value, and the 
ton would have been worth $21.44 instead of $20.64, but 
this difference on eighty cents would have been an error in the 
correct valuation of only 3.7 per cent of the total value of the 
fertilizer. 

It will be seen therefore that the honest manufacturers have 
really no great grievance to complain of, and it certainly may be 
questioned whether they have just cause to complain at all in 
view of the fact that they have it quite in their power to enable 
those charged with this legal inspection of these products, to 
place upon them an absolutely correct estimate, even at the risk 
of too high a valuation being temporarily placed upon the 
products of those who may not hesitate to misrepresent the com- 
position of their wares. 

In view of the numerous items of expense which inevitably 
attend the putting of these goods upon the local markets of the 
State, such as expense of manufacture, bagging, freight, interest, 
and not frequently bad debts, there is no reason to suppose that 
unusually large profits upon an average attend this business, but 
as has been shown, there is a very considerable difference between 
the actual market value of what the farmers get upon an average 
for their money and the prices they pay, the average value of 
the 330 fertilizers analyzed being $20.64, while their average 
cost to the farmers was $29.10, a difference per ton of $8.46 or 
41 per cent. 
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If now the farmer should desire he can easily obtain the 
materials in the market which by mixing together will give him 
a fertilizer in which he may know exactly not only what per cent 
of each fertilizing constituent is present, but in what forms of 
combination each constituent exists. 

For example let us suppose the farmer desires a fertilizer which 
shall exactly correspond in composition with the average of the 
330 analyzed, 2. ¢., containing 1.991 per cent nitrogen, 9.31 per 
cent available phosphoric acid and 3.353 per cent of potash; and 
let us assume that he desires a third of the nitrogen to be in the 
form of nitrate of soda, a third of sulphate of ammonia and a 
third as dried blood, also that the potash shall be in the form of 
muriate. 

An average composition of the above as found in the market is 
as follows: 


Per cent. 
Nitrate of/soda ‘contains, of nitrogen’, s. 74./5, 2 ees ee 16.47 
Sulphate of ammonia contains, of nitrogen ................. 20.50 
Dried blood icontains, \of nitrogen s..(G1) 34% 1. sins eure ee 10.52 
Dissolved bone black contains, of available phosphoric acid.... 16.70 
amie contains, Of potash ix .i gies, <jslalene bod ae sebete ate gene 13.54 








As we have seen, his fertilizer is to contain in each ton 39.82 
pounds of nitrogen, 186.2 pounds of available phosphoric acid and 
67.06 pounds of potash, and as one third of the nitrogen is to be 
in each of the above mentioned forms it is only necessary to 
divide the required pounds of each constituent by the percentage 
of this constituent present in the material to furnish it, and we 
would have the following result : 


Pounds. Per cent. Pounds, 
1115. | Dissolved bone black at ..| 16.7 | Phos. acid..| 186.2 
127.8 | Muriate of potash at..... 52.46 | Potash..... , 8752 
126.2.) Dried blogd at)... oc tan. 10.52 | Nitrogen...| 138.28 
64.8 | Sulphate of ammonia at ..| 20.50 | Nitrogen...| 13.28 
80.6 | Nitrate of soda at ....... 16.47 | Nitrogen...} 13.28 





1514.4 
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Now to this may be added 485.6 pounds of gypsum and we 
would have 2,000 pounds of the mixture of the required compo- 
sition. 

It will be observed in this mixture there are in all but 14.65 
per cent of nitrogen, phosphoric acid and potash, and not infre- 
quently the suspicion arises that the remaining 85.35 per cent is 
used by the manufacturer in the nature of a filler, but if we 
examine the material which we have used in the preparation of 
this fertilizer we shall see that this is an erroneous view and very 
unjust to the manufacturer, for to secure our needed amounts of 
hitrogen, potash and phosphoric acid we used as follows: 








Pounds. ‘ Pounds. 
64.8 | Sulphate of ammonia containing only} 13.3 | Nitrogen. 
80.6 | Nitrate of soda containing only.... 13.3 | Nitrogen. 
126.2 | Dried blood containing only ...... 13.3 | Nitrogen. 
127.8 | Muriate of potash containing only . 67.1 | Potash. 
1115.0 | Dissolved bone black contain’g only} 186.2 | Phos, acid, 
1514.4 | 293.2 


- 485.6 | Plaster or gypsum. 


2000.0 


— 


To obtain, therefore, the desired amounts of these three fertil- 
izing constituents we have had to introduce 1221.2 pounds, about 
eighty-one per cent of other matter. The plaster added to make 
up the round ton might properly be regarded as a filler. 

In the preparation of superphosphate of lime from bone ash, 
two-thirds of the lime combined with the phosphoric acid is taken 
away by the sulphuric acid which is added to the bone ash, and 
the sulphuric acid and lime unite to form sulphate lime or plaster 
or gypsum. 

In a complete reaction 138 parts by weight of bone ash 
ninety-eighty parts of sulphuric acid would form 117 parts by 
weight of superphosphate of lime and 120 parts of sulphate of 
lime, but this 117 parts of superphosphate would contain seventy- 
one parts of sulphuric acid, so, as will be seen, in order to get 


this seventy-one parts of phosphoric acid it is necessary 
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to have present with it at least 166 parts of other material, equal i. 


to 70 per cent of the mixture. 


By a similar calculation to the preceding it is an easy matter — 
to compound a mixed fertilizer having any desired composition — 


and composed of such materials as the farmer may desire. 
With an increase of intelligence among our farmers concerning 
the use of these products, and with the growing necessity of 


economy in their expenditures, it would seem the wisest plan for 


the manufacturers and dealers in mixed fertilizers to take the 
initiative by fully presenting to the farmer every item of informa- 
tion concerning the composition of these fertilizers, which it is 
important for the farmer to know since, unless such course shall 
soon be entered upon, there is every reason to believe that the 
number, now large, of our farmers who prepare their own fertil- 


izers from the chemicals and raw material purchased in open 


market will in the near future so greatly increase as to practically 
do away with the manufacture of mixed fertilizers as at present 
conducted, and while even now granges, farmers’ clubs and other 
bodies of farmers in many sections are uniting in their purchases 
of mixed fertilizers through motives of economy, they will soon 
unite through increasing intelligence in the preparation of fertil- 
izers from formulas of their own, and from the materials of which 
they desire that such fertilizers shall be composed. 


Names of Manufacturers Offering Fertilizers for Sale in The 


State During 1893. 


Acme Fertilizer Co., Maspeth, L. I. 

Allentown Manufacturing Co., Allentown, Penn. 

Armour & Co., Chicago, Ill. 

H. J. Baker & Brother, 215 Pearl street, New York, N. Y. 
Baltimore Guano Co., Canton, Md. 

Bowker Fertilizer Ob., 43 Onan street, Boston, te 
Bradley Fertilizer Gna Boston, Mass. 


Brown & Gilman, 10 8S. Delaware avenue, Philadelphia, Penn. 


E. B. Chapin, Rochester, N. Y. 

Chemical Company of Canton, Baltimore, Md. 
Chesapeake Guano Co., Baltimore, Md. 

Clark’s Cove Fertilizer Co., 81 Fulton street, New York, N. Ys 
Cleveland Dryer Co., Cleveland, O. 


ti 
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EK. Frank Coe, 16 Burling Slip, New York, N. Y. 

_ Peter Cooper’s Glue Factory, 17 Burling Slip, New York, N. Y. 
Crocker Fertilizer and Chemical Co., Buffalo, N. Y. 

EK. A. Cross, North Parma, N. Y. 

Cumberland Bone Phosphate Co., Cumberland, Me. 

Danbury Fertilizer Co.; Danbury, Conn. 

L. B. Darling Fertilizer Co., Pawtucket, R. I. 

J. H. Devins, Utica, N. Y. 

L. Eggers’ Sons, Novelty Bone Works, West Troy, N. Y. 
Ellsworth Tuthill & Co., Promised Land, Suffolk Co., N. Y. 
W.S. Farmer & Co., Bakers Md. 

Farmers’ Fertilizer Co., Syracuse, N. Y. 

_ George B. Forrester, 169 Front street, New York, N. Y. 
Great Eastern Fertilizer Co., Rutland, Vt. 

Hallock & Duryea Fertilizer Co., Mattituck, Suffolk Co., N. Y. 
Isaac C. Hendrickson, Jamaica, Queens Co., N. Y. 

S. M. Hess & Brother, Philadelphia, Penn. 

Hubbard & Co., 10 Light street, Baltimore, Md. 

Imperial Guano Oo., Norfolk, Va. 

Lackawanna Fertilizing Co., Moosic, Penn. 

Liebig Manufacturing Co., Carteret, N. J. 

Listers’ Agricultural Chemical Works, Newark, N. J. 

Lorentz & Rittler, Baltimore, Md. 

Frederick Ludlam, 108 Water street, New York, N. Y. 

Mapes Formula and Peruvian Guano Co., 143 Liberty street, 


New York, N. Y. 


street, Baltimore, Md. 


Maryland Fertilizer and Manufacturing Co., 30 S. Holliday 


o 


Michigan Carbon Works, Detroit, Mich. : 
Milsom Rendering and Fertilizer Co., Buffalo, N. Y. 
‘Mitchell Fertilizer Co., Tremley, N. i 

L. Mittenmaier, Rome, N. Y. 

- Moller & Co., Bone Works, Maspeth, Queens Co., N. Y. 
Moro Phillips Chemical Co., 131 S. Third street, Philadelphia, 


Penn. 





Henry E. Myers, Middletown, N. Y. 
National Fertilizer Co., Bridgeport, Conn. 
Newark Chemical Co., Newark, N. J. 

26 
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Northwestern Fertilizing Co., Union Stock Yards, Chicago, e 
Oakfield Fertilizer Co., Oakfield, Nees. 

Oneonta Fertilizer Co., Oneonta, N. Y. 

Pacific Guano Co., Bea Mass. 

J. E. Phelps, Jamaica, N. Y. 

Pottstown Iron Co., Pottstown, Penn. 

Preston Fertilizer Co., Green Point, Kings Co., N. Y. 

The Quinnipiac Co., 83 Fulton street, New York, N. Y. 

John Ralston, 16 earling Slip, New York, N. Y. 

Rasin Rartilizer Co., Baltimore, Md. 

Read Fertilizer Co., New York, N. Y. 

John S. Reese & Gis, Baltimore, Md. 

Rochester Fertilizer Co. ,393\East Main street, Rochester, N: ms 
Rogers & Hubbard Co., Midas oe. Conn. 

Samson Fertilizer and Glance Co., North East, Penn. 
Lucien Sanderson, New Haven, Car 

Schaal Brothers, Erie, Penn. 

Scott Fertilizer Co., Elkton, Md. 

Sheldon Brothers, Weedsport, N. Y. 

Springfield Fertilizer Co., Springfield, O. : 
Standard Fertilizer Co., Boston, Mass. 
H. Stappenbeck, Utica, N. Y. 

Sterling Oil Co., Greenport, Suffolk Co., N. Y. 

W. D. Stewart, 7 Exchange place, Boston, Mass. 

Richard H. Stone, Trumansburgh, N. Y. 

I. E. Sturtevant, Hartford, Conn. 

Swift & Co., Chicago, Il. 

: Bod eek Tae & Son Co., 28. Delaware avenue, Marmeai 


Penn. 


George F. Tuthill & Co., Greenport, Suffolk Co., N. Y. 

The Tygert-Allen Fertilizer Co., 2 Chestnut street, Philadel- 
phia, Penn. 

J. E. Tygert & Co., 42 8. Delaware street, Philadelphia, Penn. 
Walker Fertilizer Co., Clifton Springs, N. Y. 

Walker, Stratman & Co., Pittsburgh, Penn. 

Walker, Wann & Co., Wilmington, Del. 

Williams & Clark, 81 Fulton street, New York, N. Y. 

Zell Guano Co., Baltimore, Md. 
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Commercial Fertilizers Sold in New York State. 


During the last two years an effort has been made to deter- 
mine the aggregate sales of the different kinds of fertilizing 
materials annually sold in this State. <A circular letter was 
addressed to the various manufacturers doing business in this 
State, requesting information as to the aggregate of their sales, 
and also the quality of the fertilizers sold, in order that infor- 
mation might be obtained as to the relative consumption of 
phosphoric acid, potash and nitrogen compounds. It ts not 
intended, of course, to make public the details of individual 
business, but to secure such general information concerning this 
trade as would appear to be of value to both manufacturers and 
consumers of these products. 

In the main the manufacturers thus addressed have promptly 
responded to the circular asking for this information. In several 
cases no replies have been received, while in a few cases a fear 
has been expressed lest the information thus given might 
transpire. 

To allay any such fear in the future, and in order that no 
information given in this report can be manipulated in sucha 
way as to enable one manufacturer to approximately estimate 
the sales of another, it is thought best not to indicate in any way 
those manufacturers who have not reported, and to assure those 
who have done so, that so soon as the sales received from them 
have been tabulated, every report has been burned so that there 
does not now exist in possession of the Station any information 
other than that embodied in the following statement: 


‘Aggregate Amounts of Fertilizers Reported as Sold in this 


State During the Year Ending November I, 1893. 


: Tons. 
Complete manuring for spring use ............... 59,578.75 
Complete manuring for fall use.................. 28,950.15 


Ammoniated superphosphates without potash, 

including dissolved bone, etc., for spring use.... 544.56 
Ammoniated superphosphates without potash 

including dissolved bone, etc., for fall use...... 425.50 


r. 


Mase 
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es * ? . ‘Tons. 
ne Ground bone for spring use. ............ Be Ass 2,154.18 
Ground bone for fall use..... ne aaa Se, 1,396.18 33 
Kainit, for spring use.............. Meee in Ae 602.05 
a emmnit, tor fall Gse1.2,, 05s: ts aoa Pe ad oe . ., 288 35am 
- -Muriate and sulphate of potash, for spring use..... “497.29 am 
_ _Muriate and sulphate of potash, for fall use....... 240.18 
Nitrogenous matter: ; ese 
es (a) Ammonium sulphate, for spring use. LPs 172.90 
aS Ammonium sulphate, for fall use ... Beet y BB.14 
(b) Sodium nitrate, for spring use.............. dae eee a ; 
Sodium nitrate, for fall use........... Fake ae 37.12) 3 3 
| (c) Blood, ammonite, etc., for spring use........ 4,081.00. > 
Blood, ammonite, etc., for fall use........... 3,951.75 ae 


Plain superphosphates, including both dissolved 
bone black and S. ©. acid phosphates for ate? | i 
LTS ies pte pak RANA abate BP os 1,652.64 

Plain superphosphates, including both aisoiean ve 
bone black and §. C. acid phosphates for fall use, 1,448.02 

Odorless phosphates. ae ies ec ctetd oe eg» mi Se 326,98 13 


Motaly eins «aoe ig Sea wweeueey 1 ik se ee 0e eae 


Newspapers and Periodicals Presented to the Station. 


Agricultural Epitomist, Indianapolis, Ind. 

Albany Weekly Journal, Albany, N. Y. 

Allegan Gazette, Allegan, Mich. 

‘American Agriculturist, New York, N. Y. 

American Cultivator, Boston, Mass. 

American Dairyman, New York, N. Y. 

American Grange Bulletin, Cincinnati, Ohio. 
American Grocer, New York, N. Y._ 

American Stock-Keeper, Boston, Mass. 

Baltimore Weekly Sun, Baltimore, Md. 

- Canadian Entomologist, Fort Hope, Canada. - 

tah Canadian Horticulturist, Grimsby, Ontario, Canada. 
Chautauqua Farmer, Dunkirk, N. Y. 7 
Clover Leaf, South Bend, Ind. ae 
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_.. Oultivator and County Gentleman, Albany, N. Y. 
Detroit Free Press, Detroit, Mich. 
Every Week, Angelica, N. Y. 
) Farmers’ Advocate, London, Canada. 
Farm and Fireside, Philadelphia, Penn. 
Farm and Home, Springfield, Mass. 
Farmers’ Home, Dayton, Ohio. 
Farm ‘Journal, Philadelphia, Penn. 
Farm Life, Rochester, N. Y. 
Farm, Stock and Home, Minneapolis, Minn. 
Bee ienine. Chicago, Ll. a 
German Agricultural and Hotucuttncs! Journal, New York, 
Nee 1: 
Grange Visitor, Lansing, Mich. 
Hoard’s Dairyman, Fort Atkinson, Wis. 
Holstein-Friesian Register, Boston, Mass. 
Horticultural Art Journal, Rochester, N. Y. 
Husbandman, Binghamton, N. Y. 
Jersey Bulletin, Indianapolis, Ind. 
Ladies’ Home Companion, Philadelphia, Penn. 
Louisiana Planter and Sugar Manufacturer, New Orleans, La. 
Maritime Agriculturist, St. John, N. B. 
Maryland Farmer, Baltimore, Md. 
Mirrow and Farmer, Manchester, N. H. 
Monthly Weather Review, Washington, D. C. 
National Nurseyman, Rochester, N. Y. y 
Nebraska Bee-Keeper, York, Neb. 
Nebraska Farmer, J.incoln, Neb. 
New England Farmer, Boston, Mass. 
- Northwestern Farmer, St. Paul, Minn. 
_ Orange County Farmer, Port Jervis, N. Y. 
Orange Judd Farmer, Chicago, Ill. : 
Orchard and Garden, Little Silver, N. J. 
Peninsular Farmer, Federalsburg, Md. 
Pharmaceutical Era, Detroit, Mich. 
Planters’ Monthly, Honolulu, H. I. 
Poultry Monthly, Albany, N. Y. . 
y Practical Farmer, Philadelphia, Penn. 
___- Rural New Yorker, New York, N. Y. 
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Southern Cultivator, Atlanta, Ga. 

Stock and Farm, Bunker Hill, Ind. 

Sugar Beet, Philadelphia, Penn. 

Sugar Bowl and Farm Journal, New Orleans, La. 
Vick’s Illustrated Monthly Magazine, Rochester, N. Y. 
Western Plowman, Moline, Ill. 

World, New York, N. Y. 


Gifts to the Station. 
APPLE. 


April 12. 8. Richardson, Richardson, Utah. Richards. 
April 20. Josiah G. Youngken, Richlandtown, Penn., Cions of 
New Water, Barnes’ Choice and Sigfried. 


APRICOT. 
April 12. 8. Richardson, Richardson, Utah, two Uvadale. 


BLACKBERRY. 


April 7. Frank Ford & Son, Ravenna, O., three Ford’s No. 1. 

April 14. Albaugh Nursery Co., Tadmor, O., three Ohmer and 
six Black Chief. 

April 18. J. M. Mersereau, Cayuga, N. Y., six plants unnamed 
seedling. 

April 19. Ellwanger & Barry, Rochester, N. Y., two Early 
aS 

CARROT. 

May 5. Northrup, Braslan & Goodwin Co., Minneapolis, Minn., 

one package each of Victoria and Mastodon. 


CELERY. 


April 23. R. & J. Farquhar & Co., Boston, Mass., one packet 

Carter’s Dwarf Crimson. 
| CHERRY. ‘ 

April 5. Joseph H. Black &*Son, Hightstown, N. J., one 
Mercer. 

April 12. W. F. Heikes, Huntsville, Ala., two each of Esel 
Kirsche and Early Lamaurie. . 

April 20. Josiah G. Youngken, Richlandtown, Penn., cions of 
Vail’s August Duke. . 
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April 21. Ellwanger & Barry, Rochester, N. Y., two Windsor. 
April 30. Storrs & Harrison Co., Painesville, O., one Rocky 
Mountain. 
May 11. George A. Sweet, Dansville, N. Y., two Schmidt’s 
Bigarreau. 
CLOVER. 
Match 10. Earl R. Potter, Leeds, N. Y., one package of hop 
vine clover. 
| ~ Corn. 


May 5. Northrup, Braslan & Goodwin Co., Minneapolis, Minn., 
one ear each of Minnesota King and Zigzag Evergreen. 


CoRRANT. 

April 1. R. H. Blair & Co., Kansas City, Mo., six Jelly. 

April 12. S. Richardson, Richardson, Utah, two Utah Golden. 

April 13. Charles Mills, Fairmount, N. Y., Nos. 22, 28 and. 29 
Mills. 

April 17. Jacob Moore, Attica, N. Y., six plants of No. 23. 

November 14. John Charlton, Rochester, N. Y., six plants 
White Versailles. 


| FERTILIZER. 
, October 4. Walker Fertilizer Co., Clifton Springs, N. Y., one 
ton. 
GLADIOLUS. 


April 7. D. 8S. Marvin, Watertown, N. Y., six dozen. 


(J OOSEBERRY. 


March 29. Joseph T. Thompson, Oneida, N. Y., seedling of 
Columbus-yellow. 

April 14. otgaaans Nursery Co., Tadmor, O., six Champion and 
six Excelsior. 

; GRAPE. 

' January 9. O. Everts, Jordan, Onondaga county, N. Y., grape 
cuttings. 

March 29. J. T. Thompson, Oneida, N. Y., grape cuttings, No. 
5 and No. 7. 

April 18. Joseph Hart, Fayetteville, Ark., two Arkansaw. 

April 20..P. Henderson & Co., 35 Cortland street, New York, 
N. Y., two each Trask, Randall le ensue 7 


* 
i. 
a 





April 21. Ellwanger & Barry, Rochester, N. MC Oreveliagy| 
Poughkeepsie Red, MCrDOR Canada, Rebecca, Telegraph, Maree 
- soit and Diana. ca 
cit April 21. W. B. Brown, 177 Water street, Newburgh, N. Y 
Brown’s seedling and 4 White seedling. ay 
April 28. Stayman & Black, Leavenworth, Kans., Cosh % 
_. Eclipse, Leavenworth, Magnate, Mendota, iaieee! Ostee Ozark, 
- Paragon, Perfection, Paine White feeeran | 
' May 16. D. G. Edmeston, Adrian, Mich., Edmeston No.1. 





MuskKMELOoN. * 
* March 11. U. 8. Department of Agriculture, Washington, D, — 
_ C., three packets Ispahan. :. 
Fine ane 
naa * Mynrica Rusra. eae 


April 8. P. J , Berckmans, Augusta, Ga., Myrica rubra (Japan eS: 


3 
; Mountain peach). eae 
‘ Nozze. ms 
a April 4. J. J. McGowan, Forest Home, N. Y., one McGowan an 
a nozzle. 7 2 
; Pawpaw. ae 


_ March 4. A. J. Knisely, Benton Harbor, twelve pawpaw. 


Pea. 
- April 19. S. J. Smith, Man ahaster, N. Y., one package of 
No. 40. “ 
PEAcH. : 


March 22. Chase Brothers & Co., Rochester, N. Ve two trees e 
each, Ostrander Early and Ostrander Late. “i 
April 12. 8. Richardson, Richardson, Utah, two trees each of es 
Stewart’s No. 1 and Stewart’s No. 2. | a 
Pxar. ne . 

April 12. W. F. Heikes, Huntsville, Ala., two Winter Bartlett 
April 20. Josiah G. Youngken, Richlandtown, Penn., Ellis. = 
April 26. L. W. Carr, Erie, Penn., two dwarf Centennial = 







Puiu. 
January 23. Luther Burbank, Santa Rosa, Cal., cions of Longs 
Leaf Wonderful Prune, Round Leaf Wonderful Prune Golden -, 
and J. oy 
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April 17. M. E. Hinkley, Marcus, Iowa, one each of Marcus 
~ and Pilot. 
April 20. Josiah G. Youngken, Richlandtown, Penn., cions of 
_ Hughes, Tobias and Smiley. 
May 11. George A. Sweet, Dansville, N. Y., two each Diamond 
and Spaulding. 
Potato. 
March 25. F. B. Van Ornan, Lewis, Iowa, one tuber of Van 
Ornan’s Superb. 
March 29. R. Johnston, Shortsville, N. Y., Reed’s Seedling and 
Kent. | 
April 17. R. C. Barless, Rose, N. Y., five tubers of Early May. 
April 20, 8. J. Smith, Manchester, N. Y., Early Six Weeks. 
- June 27. J. C. Vaughn, Chicago, Ill., one-half peck World’s 
Fair. 
Pomp. 


February 9. F. E. Myers & Brother, Ashland, O., one bucket 

spray pump. 
QUINCE. 

January 23. Luther Burbank, Santa Rosa, Cal., Van Deman 

and Santa Rosa. 
| RaspBerry. 

April 14. Albaugh Nursery Co., Tadmor, O., six Haynes seed- 
ling unnamed blackcap. 

April 15. A. H. Griesa, Lawrence, Kan., twenty-four Kansas. 

April 17. W. N. Scarff, New Carlisle, O., three Fruitland and 
six Eureka. 

April 18. CO. H. Manwaring, Lawrence, Kan., Manwaring No. 1. 

April 21. Ellwanger & Barry, Rochester, N. Y., six Super- 
lative. 

April 6. G. W. Cline, Winona, Ont., six Cline. 


STRAWBERRY. 


March 29. Dayton Star Nurseries, Dayton, O., twelve 
Shuckless. 
April 6. Jackson & Perkins, Newark, N. Y. 2 bwanty tye plants 
each Eureka, Rush and Number One. ! 
27 
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April 10. Charles H. Sumner, Sterling, Ill., twelve Splendid. 

April 15. A. Sanders, Sac City, Iowa, Sanders’ Success. 

April 18. Edward T. Ingram, West Chester, Penn, twenty-five 
Brandywine. 

April 21. E. A. Riehl, Alton, ILL, fifteen plants of Riehl’s Nos. 
5 and 6. 

April 25. E. W. Cruse, Leavenworth, Kan., twelve plants each, 
‘Cyclone No. 9, Cruse and Aroma. 

April 26. E. W. Reid, Bridgeport, O., eight Timbrell. 

April 27, H. 8. & A. J. See, Geneva, Penn., thirty each of 
See’s Nos. 1 and 2. 

May 1. A. Luther, Leeds, Mo., twenty-five plants unnamed. 

May 10. G. W. Cline, Winona, Canada, twenty-five Random. 

May 10. F. L. Ray, E. Clarridon, O., twelve Wilson, Jr. 

May 138. George Townsend, Gordon, O., twenty-six plants 
Townsend No. 30. 

May 13. W.F. Allen, Jr., Salisbury, Md., twenty-five plants each 
Nos. 5, 6, 13 and 14. 

May 138. West Jersey Nursery Co., Bridgeton, N. J., twelve 
plants Columbia. 

July 22. Slaymaker & Son., Dover, Del., twelve plants Aldridge 
No. 25. 


ToMATO. 


January 19. A. M. Nichol, Granville, O., one packet Nichol’s 
No. 5. i 

February 6. E. J. Hull, Olyphant, Penn., Ignotum seed. 

March 27. C. S. Bond, Worthington, Minn., one packet Bond’s 
Early Minnesota. 


VEGETABLE SEEDS. 


January 24. J. M. Thorburn & Co., New York, N. Y., nine 
packets. 

January 27. W. A. Burpee & Co. Philadelphia, Penn., thirty 
packets. 

March 25. Peter Henderson & Co., 35 Cortland street, New 
York, N. Y., a collection. 

May 12. F. Barteldes, Lawrence, Kan., five pickers 

May 12. J. C. Vaughan, Chicago, II1., ote packets. 
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BRIMENT Sration. 


ae i ae each of Salix Uralensis serotina and Salix sa 
dalina, canescens, 
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Rerort oF First ASSISTANT. 


The work in charge of the first assistant during the year 1893 
has been similar to that of the preceding year. Considerable 
time has been spent in attending to part of the very large 
amount of incidental and routine work connected with the gene- 
ral station management. During the first few months of the 
year a great deal of time was given to the preparation and 
arrangement of exhibits intended for the,Chicago exposition. 


Cattle feeding. 


The feeding of the dairy cattle under experiment has been 
attended to and the rations for them arranged. The hay or 


-forage at different months of the year most readily obtainable © 


was supplemented by different grain foods. The coarse foods 
used during the year were: mixed hay, largely timothy, mixed 
hay of red top and clover, mixed hay of timothy and alsike 
clover, clover hay, corn silage, rye forage, alfalfa forage, oat and 
pea forage, corn forage, sorghum forage and beets. The grain 
foods were: wheat bran, corn meal, gluten feed, wheat mid- 
dlings, ground oats, cottonseed meal, linseed meal (old process 
and new process), and ground flaxseed. The amounts and pro- 
portions of the different foods were varied somewhat according 
to the condition, appetite and age, but cows in approximately 
the same stage of lactation were fed as nearly alike as possible. 


The milch cows during January were fed mixed hay (mostly 


timothy, some clover) morning and night, corn silage at noon, 
and at morning and night a mixed grain consisting of five parts 


wheat bran, four parts linseed meal (N. P.), one part wheat mid- — 


dlings, one part ground oats, one part cottonseed meal. 
During February and March mixed hay (mostly timothy, some 
alsike clover) was fed morning and night, corn silage at noon, 





*William P. Wheeler. 














Report or Fir3r Assistant oF EXPERIMENT STATION. 213 


and at morning and night a mixed grain consisting of five parts 
wheat bran, three parts cottonseed meal, one part linseed meal 


(O. P.), and one part wheat middlings. 


For April and May corn silage was fed in the morning and at 
noon and clover hay at night. The mixed grain fed morning and 
night consisted of six parts wheat bran, two parts wheat mid- 
dlings, two parts corn meal, one part cottonseed meal, one part 
linseed meal (O. P.), and one part ground oats. 

For the first ten days in June alfalfa forage was fed in the 
morning, rye forage at noon and mixed hay (red top, clover, 
etc.) at night. For the rest of the month alfalfa forage was fed 


morning and noon and hay at night. The mixed grain fed 


throughout the month, morning and night was composed of five 
parts wheat bran, four parts corn meal, one part ground oats, 


one part wheat middlings, one part linseed meal (N. P.). 


For the first fifteen days of July oat and pea forage was fed 
morning and noon and mixed hay (mostly clover) at night. For 
the rest of the month alfalfa forage was fed morning and noon, 


hay at night. The same grain was fed in July as in June. 


The ration for August was mixed hay (mostly clover) three 

times daily until the fifteenth. After the fifteenth, hay (alsike 
clover and timothy) morning and night, and oat and pea forage 
at noon. A mixed grain, fed morning and night during the first 
half of month contained three parts wheat bran, three parts corn 
meal, three parts ground oats, one part wheat middlings, one 
part linseed meal (O. P.), one part ground flaxseed. For the 
latter half of the month the mixed grain contained five parts 
wheat bran, five parts corn meal, four parts gluten feed, two 
parts ground oats, one part wheat middlings, one part cottonseed 
meal, one part linseed meal (O. P.), one part ground flaxseed. 
' For September the ration was alfalfa forage in the morning, 
mixed hay (mostly timothy) at noon, and corn forage at night 
with the same mixed grain twice a day that was fed for the latter 
half of August. 

For the first twenty days of Gototer alfalfa forage was fed in 
the morning, mixed hay (mostly timothy) at noon and sorghum 
forage at night. After the twentieth, beets were fed morning 
and night and hay at noon. The mixed grain fed throughout 
the month was composed®of six parts wheat bran, three parts 
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gluten feed, one part corn meal, one part wheat middlings, one _ 


part linseed meal (O. P.). 


The ration for November was corn silage morning and night, — 
clover hay at noon, and the same mixed grain that was fed dur- | 


ing October. 
The ration for December was silage and hay the same as in 
November with a mixed grain consisting of five parts wheat 
bran, five parts of gluten feed, two parts wheat middlings, two 
parts linseed meal (O. P.), one part corn meal, one part ground 
oats. 
Record of the amounts of the different foods consumed by the 


different animals, and the milk yield, will be found elsewhere in © 


this report where the results of certain investigations are 
discussed. 
Poultry. 


A breeding experiment with fowls looking especially toward 
the improvement in egg production has been continued. This 
experimeut which was at first started with pullets of four breeds 
(White Leghorn, Black Minorca, White Plymouth Rock and 
Buff Cochin), was found to require so much attention that work 
was continued with but two breeds — the Buff Cochin and White 
Leghorn; the one breed being of rather small size, very active, 
and about the best of layers; the other of large size, very quiet dis- 
position and a moderate layer. It was thought that more pro- 
nounced results might be obtained with these than with breeds 
more intermediate in the several characteristics. 

From the hen of each breed that, among six of each tested, 
gave for two years the largest product of eggs in number and 
weight, six pullets were bred —also from the hen of each breed 
giving the poorest egg yield, six pullets were bred. Of these 
pullets, the one of the best record in one lot and the one of poor- 
est record in the other will be bred again. At the start a male 
had to be used from a dam whose record was unknown, and no 
conclusions can therefore be made from the records of the first 
lot of pullets. The intended sires of the second generation how- 
ever, have been bred from recorded dams. In order to prevent 
too great inbreeding toward the end of the experiment, male 
birds were bred from hens giving next the best and next the 
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poorest record, and these are reserved for breeding; cockerels — 
again being bred in the same way for sires of the next generation. 

This experiment has now made all the progress that perhaps 
could be made in two years. But any reliable information in 
regard to the laws of breeding and inheritance can not be 
obtained without some years of careful record. It is not possi- 
ble to predict just how many generations must be before certain 
traits, developed considerably away from the normal, become so 
fixed that any mating although carefully made may not obscure 
or destroy them. The certainty, however, with which many 
breeds established by the fancier can be depended upon to repro- 
duce certain characteristics, gives encouragement to the belief 


that still further development in some directions may be brought 


about by selection and fixed by careful breeding. 

Whether or not within any reasonable length of time, by 
breeding from only the very best layers the prolificacy of a strain 
can be definitely increased — whether or not breeding from the 
poorest layers, though vigorous and healthy birds, will cause 
rapid deterioration in the laying qualities of an established | 
breed — whether such a breed as the Leghorn has been developed 
to the point where it is only a question of proper feeding and 
careful general management to obtain the highest possible egg 
yield, or whether the capacity for egg production can be further 
improved by breeding— whether or not the laying qualities 
of such a breed as the Cochin can be greatly improved without 
losing appreciably the size and typical shape— whether or not 
breeding for several generations from the best and poorest layers 
will develop easily recognizable types in the two lines, are all 
questions of great interest to the breeder and poultryman, but 
can not be answered satisfactorily except by several years of 
careful experiment. It is hoped that this breeding experiment 
may help to answer some of these questions. 

In growing, this past year, some pullets for use in feeding 
experiments which are now under way, the cost of hatching and 
of food for growing was recorded for the purpose of determining 
approximately the cost of young fowls, as they are usually 
grown on the farm. As the information obtained as part of an 


experiment not complete may be of service in itself, the results 


are here given. 
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About 130 chicks were hatched by hens in the usual manner. 
They were Cochins and Leghorns. The Leghorns were hatched — 
a little later in the season, during milder weather, and the eggs 
were more strongly fertile so the cost of the chicks when hatched 
‘was considerably less. The eggs were tested first after eight 
days and the second time on the eighteenth day. One hundred 
and seventeen Cochin eggs were set, 11.1 per cent proving infer- 
tile. After the second testing 65 per cent of the eggs remained; 
77.6 per cent of the tested eggs hatched, or 50.4 per cent of all ~ 
eggs set. Allowing for all accidents and losses in hatching, 46.1 
per cent of all eggs set were represented by strung healthy chicks. 
One hundred and one Leghorn eggs were set, 9.9 per cent proving 
infertile. After the second testing 83.2 per cent of the eggs ; 3 
remained ; 91.7 per cent of the tested eggs hatched, or 76.2 per 
cent of all eggs set. Allowing for all losses in hatching, 75.2 
per cent of all eggs set were represented by strong, healthy chicks. — 

The hens used were nearly all Cochin or of Game—Cochin cross 
and were tame and easily handled. They were given water to 
drink and were taken from the nests and fed once daily all the 
Indian corn and mixed grain they would eat. The mixed grain 
consisted of four parts corn meal, two parts buckwheat middlings, 
two parts wheat bran and one part each of wheat middlings, 
ground oats, linseed meal (O. P.) and cottonseed meal...In every — 
twenty pounds of this mixture one ounce of salt was thoroughly 
mixed. Of the food taken by one lot of hens, 70.8 per cent was 
whole corn and for the other 73.9 per cent. For hatching the 
Cochin eggs nine hens were used the first week and eight for the 
rest of the time. For hatching the Leghorn eggs eight hens 
were used for three weeks. The hens with the first lot of eggs 
consumed of total food an average per day per hen of 1.53 ounces, 
and the average cost of food per hen for the twenty-one days 
was 2.06 cents. The average cost in food for hens when hatching — 
Cochin chicks was .32 cents for each chick hatched. Rating the — 
egos at twenty-four cents per dozen, the cost of each chick when — 
hatched was 4.65 cents. The hens with the second lot of eggs 
consumed on the average 1.12 ounces of food per day per hen, 
and the average cost of food per, hen for the twenty-one days . 
was 1.5 cents. The average cost in food for the hens while 
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hatching Leghorn chicks was .16 cents for each chick. Rating 
the eggs at twenty-four cents per dozen, the cost of each Leghorn 
chick when hatched was 2.8% cents. 
The average of all made the cost in food for sitting hens 
.22 cents for every chick hatched. Rating eggs at 
twenty-four cents per dozen, every strong healthy chick cost 
when hatched, 3.58 cents. At fifteen cents per dozen for eggs 


the cost per chick was 2.32 cents. 


The young chicks were kept indoors a few days and then put 
with the hen out-of-doors and allowed to run at will in an apple 
orchard, the hen being confined inasmall coop after the ordinary 
method. The average time of keeping the hens with the Cochin 
chicks was six weeks and hens were kept with the Leghorn chicks 
on the average a little over five weeks. The food for the grow- 
ing chicks was mixed grain, cracked wheat, skim-milk, dessicated 
beef and finely cut fresh bone. The first mixed grain fed was 


composed of two parts corn meal, and one part each of wheat- 


bran, ground oats, wheat middlings, buckwheat middlings and 
linseed meal (O. P.). Another mixed grain consisted of four parts 
corn meal, two parts buckwheat middlings, two parts of wheat 
bran, and one part each of wheat middlings, ground oats, linseed 
meal (O. P.) and linseed meal(N.P.). To every twenty pounds of 
the mixture one ounce of salt. A third mixture was the same 
except that two parts of old process linseed meal were used in 
place of one each of new and old process. The chicks were 
entirely healthy at all times and suffered from no disease. The 
few lost were from accidents. 

When the young fowls were put into the poultry houses and 
the sexes separated, which was for the Cochins at the average 
age of 109 days and for the Leghorns at the average age of 
eighty-four days, the Cochins averaged 4.05 pounds in weight 


- and the Leghorns, 1.83 pounds. . The total cost of all food con- 


sumed up to this time averaged 19.71 cents per chick for the 
Cochins and 9.77 cents for the Leghorns. The cost per pound 


gain in weight made by the Cochins was 4.99 cents and of that 
by the Leghorns, 5.65 cents. Including the cost of hatching, the 


average total cost of each Cochin chick at this time was 24.36 
cents and of each Leghorn, 12.59 cents or 6.01 cents per pound 
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for the former and 6.88 cents for the latter. The Cochin pullets 
averaged 3.56 pounds in weight and the cockerels 4.52 pounds. 
The Leghorn pullets averaged 1.65 pounds and the cockerels 
2.06 pounds. 

The Cochin cockerels were fed separately for ashort period and 
then caponized and used in another feeding trial. Had they been 
sold, when separated, at the local market price, twelve cents per 
pound, they would have more than paid the cost of food up to 
this time for all in the lot. The cost of feeding the pullets from 
this time (September seventh), until November twenty-first, was 
an average of 20.07 cents per fowl. Deducting the market 
poultry value of the cockerels at the time separated from the 
total cost of all the lot would leave the net cost of eggs, hatch- 
ing and food for the Cochin pilets averaging 5.53 pounds in 
weight, 13.24 cents apiece. 

The Leghorn cockerels were fed for some time after they were 
separated from the pullets before being sold. The cost of feed- 


ing the Leghorn pullets from September seventh to November: 
twenty-first, was 13.09 cents apiece. Deducting the local market — 


value of the cockerels at the time of removal from the total cost 
of all birds in the lot would leave the total net cost for the Leg- 
horn pullets averaging 2.81 pounds at 16.78 cents each. The 
sexes were about equal with the Cochins, but there was an, 
unusual excess in the number of pullets among the Leghorns 
hatched (thirty-seven per cent more pullets than cockerels), so 
that the poultry value of the cockerels represented a lesser propor- 
tion of the value of food consumed. Had the sexes been equal, 
at the same proportionate cost for growing, and considering the 
poultry value of the cockerels, the net cost of Leghorn pullets 
would have been 13.55 cents apiece, nearly the same as that of 
the Cochins. 


In calculating the cost of the food used, wheat was rated at 


sixty-five cents per bushel, corn*at twenty dollars per ton, corn 
meal at twenty-two dollars, wheat bran eighteen dollars, buck- 
wheat middlings eighteen dollars, wheat middlings twenty dollars, 
" ground oats twenty-six dollars, linseed meal (O. P.) twenty-eight 
dollars, linseed meal (N. P.) twenty six dollars, cottonseed meal 
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thirty dollars, dessicated beef at two cents per pound, fresh bone 
at one-half cent per pound and skim milk at twenty-four cents 
per 100 pounds. 


Pig Feeding — Wet and Dry Food. 


It has been a common practice in this State where pigs are 
generally kept for the purpose of utilizing skim milk, whey, etc., 
to give (except when feeding corn on the cob) only wet food, the 
ground grain being mixed with water, skim milk, or whey. 
Some experimenters and writers have concluded that it was more 
economical to feed grain food dry, and some have concluded that 
the grain was more profitably fed wet. In nearly all of the feed 
ing experiments at this station the grain has been fed to hogs 
dry. The question of wet or dry food has often been asked, and 
to furnish additional information concerning this question a few 
feeding trials have been made at this station. 

One experiment was made with fourteen hogs, of the average 
weight at the beginning of 138 pounds, and at the close .averag- 
ing 217 pounds weight. These hogs were in two equal lots, “A” 
and ‘*B;” three Poland China, two Berkshire and two Duroc in 
each. The treatment had previously been the same for the hogs 
in each lot. Only ground grain and water was given both lots, 
except a little salt daily and charcoal once a week — for the first 
four weeks, one pound a week and for the remainder of time 
three-quarters pound per week to each lot. 

The grain for lot “ A” was mixed with from two to three times 
its weight of water and allowed to stand for about twenty-four 
hours. The hogs were also given, in a separate trough, all the 
water in addition that they would drink. To lot “B” was fed 
the same amount of grain dry.’ All the water wanted was 
available at all times in a separate trough in another part of the 
pen. Except the one difference, the rations for the two lots 
were exactly similar at all times. The hogs in lot “B” were at 
no time fed more than they would rapidly and eagerly eat; but 
the wet food for lot “A” was always eaten very much faster. 

A mixed grain was fed at morning and noon and corn meal at 
night. The feeding trial was divided into three periods. During 
the first from June eight to June twenty-nine, “ mixed grain No. 
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25” was fed, consisting of six parts wheat bran, three parts cot- 


tonseed meal, two parts wheat middling, two parts ground oats, 
one part linseed meal (O. P.); for the second period, from June ~ 


twenty-nine to August three, “mixed grain No. 5,” consisting of — 
three parts corn meal, one part wheat bran, one part cottonseed \ 
meal; for the°third period, from August three to September four. $ 
teen, ‘“mixed’grain No. 6,” consisting of six parts corn meal, one 
part wheat bran, one part linseed meal (N. P.). 


The hogs were weighed individually once a week. During the — 
first period lot “A” made slightly the better gain; during the 


second, there was the same very slight difference, this time if 
favor of lot “B,” and during the third period there was almost — 
no difference. The total gains made by each lot for the whole 
trial were almost exactly the same — 549 pounds for lot “A” and 


548 pounds for lot “ B.” The total food consumed was the same — 


for each lot. Considerably more water was taken by the lot hav- 
ing the wet food. 

It’has been assumed in our feeding experiments that when dry | 
grain food was given a lot of pigs, the food was more evenly dis- 


tributed for much more time was required for it to be eaten. The 
observations made during the experiment, while, of course, show- _ 


ing nothing conclusive, are entirely in accord with this supposi- 
tion. Only once during any week of the whole trial did any 
animal in lot “B” lose in weight, and in this instance lost but 
one pound. In six instances‘did animals in lot “A” lose in weight — 
during the week, the loss running from two to nine pounds. The 
largest,total gain, that of 9.3 per cent, made during any week, — 
and the smallest total gain, a loss of .8 per cent, was made by lot 
“A.” ‘Phe largest gain for lot “B” any week was 8.9 per cent, — 
and the smallest, one of 2 per cent. After the close of the 
experiment when the hogs were sold and killed, the average loss 
in dressing for market was 22.8 per cent for lot “A” and 22.2 per 
cent for lot “B”—practically no difference. The results 
obtained during the trial calculated to the average per day for 
each 100 pounds live weight fed for each period are given in the | 
following table: | 
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Another feeding trial was made with two lots of hogs, in | 


which wet food was again contrasted with dry food, and in this 


trial they were allowed all the food they would consume. Hight — 
hogs were in each lot—two Poland China, two Berkshire, two 


Duroc, one Chester White and one Berkshire-Cheshire cross 
bred. The hogs averaged about 133 pounds weight when the 
trial began and about 213 pounds weight at its close. 

The food consisted of corn meal and a mixed grain composed 
of five parts wheat bran, three parts cottonseed meal, one part 
linseed meal (O. P.) and one part wheat middlings. The rations 
were nearly the same for two periods, one from February ninth 
to March sixteenth and the other from March sixteenth to 
April thirteenth. The hogs in lot “D” having the food which was 
mixed with water and soaked about twenty-four hours, ate a 


little more than those in lot “C” having dry food and made a — 


slightly more economical gain, the cost of the gain in weight 
being 4.7-per cent less than for the lot having dry food. Lot 
“YD” took a very little more corn meal in proportion to the 
mixed grain than did lot “C” and the “nutritive ratio” of their 
ration was very slightly broader in consequence. 

There was an excessive quantity of food taken by the hogs in 
both lots, and two hogs in lot “D” suffered from indigestion, 
etc., after the close of the trial and one (Duroc) died from con- 
gestion of liver following indigestion. The increase in weight, 
as in the first feeding experiment, was less regular with the 
lot having wet food. The greatest gain during any week for 


lot “C” was one of 7.8 per cent and the least, one of 2.8. 


per cent. The greatest for lot “D” was a gain of 9.3 per cent 


and the least, one of less than one per cent. After the close of 


the feeding trial the average loss in dressing five hogs from 


lot ‘““D” was 24.2 per cent and the average loss in dressing the - 


eight hogs in lot “C” was 22.9 per cent. 
The results of feeding calculated to the average per day for 
100 pounds live weight fed are given in the table following: 
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‘Pig Feeding — Different Breeds. 


Several lots of pigs of different breeds have during the year ~ 
been fed from birth, feeding them with the mother until they 
had learned to eat readily from the trough. .The pigs were of 
Berkshire and Poland China breeds and of Poland China-Duroc 
cross. Three pigs of Berkshire-Cheshire cross were also fed 
for a short time with the others. Of Poland China and Berk. 
shire there were eight pigs in each lot throughout the trial. Of 
Poland China-Duroc cross there were seven pigs while they 
were fed with the sow and six pigs for the rest of the time. 

For the first four weeks they were fed wheat bran and skim 
milk. For the next period of five to six weeks, during part of 
which time the sow was still with them, they were fed skim milk 
and a mixture (“No. 1”) of equal parts wheat bran and wheat 
middlings. For periods following they were fed besides skim 
milk, grain mixtures numbered 2, 3,4 and 5. No. 2, consisted of 
equal parts wheat bran, wheat middlings and corn meal. No. 3,_ 
of four parts corn meal, one part wheat bran and one part wheat 
middlings. No. 4, of ten parts corn meal, one part wheat bran, one 
part wheat middlings. No. 5, of twenty parts corn meal, two 
parts wheat bran, one part wheat middlings. In calculating the 
cost of the rations, wheat bran is rated at eighteen dollars per 
ton, wheat middlings at twenty dollars per ton, corn meal at 
twenty-two dollars per ton and skim milk at twenty-five cents 
per 100 pounds. 

The average weight of the Berkshire pigs at beginning was 
3.7 pounds, of the Poland China 2.9 pounds, and of the Poland 
China-Duroc cross 3.7 pounds. The average weight of the 


Berkshire-Cheshire cross was 2.1 pounds. At the close of the ~ 


feeding trial which lasted a little less than seven months, the 
Berkshires averaged 198.8 pounds in weight, the’ Poland China’s 
196.5 pounds, and the Poland China-Duroc cross 197.8 pounds. 
All the pigs were entirely healthy throughout the trial. The 
cost of all gain made for the whole trial, was for the Berkshires 
8.82 cents, for the Poland Chinas 3.76 cents, for the Poland 
China-Duroc cross 3.80 cents, — practically the same for 
all. The Poland China pigs were ready to _ leave 


the sow about a week younger than the others. The Berkshire 


sow lost most in weight while suckling the pigs and the Poland 
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_ China the least. The cost of food to restore the weight lost was 
_ for the Poland Chinasow 12.41 cents per pound, for the Berkshire 
5.88 cents, and for the Duroc 4.96 cents per pound. Six pigs Ci 
from each lot were killed and dressed at the end of the trialand 
_ the average loss in weight by dressing was for the Berkshire, 22.9 
per cent; for the Poland China, 21.8 per cent,andforthe Poland 
China-Duroc cross, 22.3 per cent. Ina feeding experiment made 
the year before with Poland China, Duroc and Berkshire pigs at 
a time when little skim milk was available and only grain was 
fed, the Poland Chinas made a much more profitable growth than 
__ the others. 
The results obtained for different periods in feeding these three 
lots of pigs during the past year are given in the following tables. 
The results are calculated to the average per day for each 100 
pounds live weight fed. While not enough pigs were fed of the 
_ Berkshire-Cheshire cross to make the: results directly comparable 
_ with those obtained from the others, the results are also given, as 
_ they may be of value in connection with those from other feeding 


trials. 
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The results obtained in feeding also four other lots of pigs for 
ten weeks, during which time the sow was fed with each lot, are 


here given. The pigs were of Poland China, Berkshire and 


Duroc breeds, and of Poland China-Duroc cross. 

At the beginning of feeding the average weights of pigs were: 
For the Poland China, 3.7 pounds, for the Berkshire, 3.3 pounds, 
for the Duroc, 2.5 pounds, and for the Poland China-Duroc cross 
bred pigs, 2.8 pounds. At the end of ten weeks the average 
weights were: 387 pounds for the Poland China, 38.8 pounds 
for the Berkshire, 31.1 pounds for the Duroc, 33.6 pounds for the 
Poland China-Duroe cross. 

For the first five weeks the food was skim milk and wheat 
bran, and for the next five weeks skim milk and “ mixed grain 
No. 7,” consisting of equal parts of wheat bran and ground oats. 
In feeding the sow to restore the weight lost while suckling the 
pigs, “mixed grain No. 7” and skim milk were fed for a few 
days, and corn meal and skim milk for the rest of the time. In 
calculating the cost of food, wheat bran was rated at eighteen 
dollars per ton, ground oats at twenty-six dollars per ton, corn 
meal at twenty-four dollars per ton and skim milk at twenty-five 
cents per 100 pounds. 


For the first period the gross cost of the gain made was least 


for the Poland China-Duroc cross, but considering the value of 
‘weight lost by the sow at the cost of afterward restoring it, the 
Berkshire pigs made the most profitable gain. For the second 


period the gross cost of increase of weight was least for the 


Poland China-Duroc cross, and considering the cost of weight 
lost by the sow the cost of the weight gained was least for the 
Durocs. The results of feeding calculated to the average per day 
for each 100 pounds total live weight fed, follow in tabulated 
form. Some of these results will be discussed later when more 


data from feeding trials not completed are available, and when 


more definite conclusions can be made. 
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Potanp Cuirna—Duroc Cross. 


Average per day per 100 pounds total live weight fed. 
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Corn on the Cob and Corn Meal. 


A short feeding trial was made in which corn meal in one 
ration was contrasted with corn on the cob in the other. Only 
eight pigs, all of Poland China-Duroc cross, were available for 
this trial, and they were divided into two lots — two sows and two 
barrows in each lot. Only grain, beside water and a very little ~ 
salt, was fed. A mixed grain (“ No. 30.”) consisting of five parts 
wheat bran, three parts cottonseed meal, one part linseed meal 
and one part wheat middlings, was fed to both lots. Lot “F” 
was fed in addition all the corn on the cob that the pigs would 
eat, and lot “E,” at the same time, an amount of corn meal as 
nearly as possible the equivalent. Of the weight of the corn on 
the cob, eighty-nine per cent was corn. In estimating the cost 
of food, corn was rated at fifteen dollars and forty cents per ton, 
corn meal at twenty-dollars per ton, wheat bran at eighteen dol- 
lars per ton, cottonseed meal at thirty dollars per ton, linseed 
meal at twenty-six per ton, wheat middlings at twenty dollars 
per ton. 

The average weight of ae pigs at the beginning was, for lot 
“FE” 110.2 pounds, and for lot “F” 111.5 pounds. At the close 
of the trial the average weight for lot “E” ‘was 173.4 pounds, 
and for lot “F” 155 pounds. ..The gain made by lot “E” cost 
for the first period, 16.5 per cent less than that made by lot “F,” 
and during the second period 17.7 per cent less. The results 
averaged for the two periods are given in the following tabulated 
form: 


oe 








936 Report oF THE Frrst ASSISTANT OF THE 


‘JqSlOM OAT] UI 
ures punod ouo 


IOJ Pooj Jo 3809 


Cents. 
3.43 
3.26 





i *poo 
JO 4800 [BIOL 


Cents 
2.57 
9.27 


"74 310M UI 
ules “Ql I Wove 
I0J pooy vel 
-10}8M JO spunog 


“poos 
90.1J-19}8M [BIO 


Lbs. Lbs. ; 
2.06 | 2.75 
1.84 | 2.63 





5. 
6.1 


“O}FBI GATIIIINN 


. 
° 
. 
. 


1 
1 





‘Poo; [BIOL 


. Lbs 
2.48 
2.21 





[BOUL U1OD [BIOL 


Lbs. 
1.76 
Por 





8 “ON 
UlBlZ PEexIT 


Lbs. 
ag 
.48 


"1078 M 


Lbs. 


.21 |12.386 
7.43 


Lot “K”— Corn Mzat.. 
Average per day for each 100 pounds live weight fed. 


.22 


“UBS 


Ozs. 


Lbs 
Wis 
.70 


*}QSJOM Uy Urey 


PERIOD. 
February 13 to March 13 .... 
March 13 to April 17........ 


*pojied ur sfvq 


28 





Bt 


0e°s | 90°F | 43°3 | 8°s:t | eos | get | 91's | eg" | otcatl 12° | 9g: let ‘xe ore Azensqaed | ¢ 
SiS a ee a ‘sq'T *sqrT *sq'I ‘sq a ‘sq "8ZO ‘sq’ tee Pa ea 


* 


eu0 
0 4809 
uy 


d 
IOJ pooy J 


qYSIOM 
ures punod ouo 
IOJ pooy soy 


‘dordad 


i) 
4 
we 
3 


4 


7 


JO 4809 [870 
JO yuoyeamby 
"FqSOM Uy UTED. 
poyied uy sfeq 


P| 


‘oNBa OANTON 
"M109 peyfeys 
"(09 U0 1.109 [BIOL 


-10}BM JO Spunog 
“‘poog 
OOIJ-19}BA [BIO J, 


ures pu 
“poos 


/ 


"pat qybrom aay spunod 00 yone Jof hop sad sboway 
. "dO NO NIXON — ~ J) LOT 





: g everal tree plats of sorghum were used for forage. 
| The several field plats were treated with different crude chemi- A 





Report oF THE CuHeEmuist.* 


The following statement indicates, in outline, the various 
subjects considered in this report : 


i 

1 8b 
ig Se 
EY. 
A 


Vag 
VIL. 
VIII. 


IX. 


rane 

XIII. 

XIV: 

eV. 

XVI. 

SOX V.IT. 

b> XVIII. 
i LX. 
| BX: 





XXTI. 


Summary of laboratory work. 

Arrangement of chemical work. 

Bulletins and addresses. 

Experiments relating to the manufacture of Edam cheese. 

Experiments relating to the manufacture of Gouda 
cheese. 

The use of the hygrometer in cheese-curing rooms. 

Study of the cheese-ripening process. 

Experiments relating to the manufacture of cheese from 
normal milk rich in fat. | | 

Character and extent of investigation made relating to 
the manufacture of cheese in cheese factories during 
the season of 1893. 


. Tabulated averages of analyses of milk, whey and cheese. 
XI. 


Summary of results relating to conditions of manufacture 
of cheese. | 

A study of the composition of milk. 

A study of the composition of whey. 

A study of the composition of cheese. 

Loss of milk-constituents in cheese-making. 

Relation of composition of milk to yield of cheese. 

General summary of results of cheese investigation. 

The determination of casein in cows’ milk (technical). 

Trade values of fertilizing ingredients for 1893. 

Analyses of commercial fertilizers collected in the spring 
of 1893. 

Analyses of?commercial fertilizers collected in the 'fall of 
1893. 





*L. L. Van Slyke, Ph. D. 


. iting: the past year the chemical work has been Survie on i 
BA ‘the new chemical laboratory and the improved facilities hav 
ee very much increased the efficiency of the work. The rapid 
-_ Increase of our chemical work is easily seen from une following 
: ‘ statement : 


\ 


Number of determinations made in 1890. 

- Number of determinations made in 1891. * 

- Number of determinations made in 1892....... i fe 258 ae 
- Number of determinations made in 18938. 24, 648 Sy 


_ The Station is asked to do many kinds of analytical work Hand: 

are of a purely private character. In so far as work is ‘not of a 

_ strictly personal nature and is related to agricultural products, — 

the Station tries to do as much work as possible, so far as the 

oe Station work connected with investigations and official 

| Work will permit. Thelarge amount of chemical work being done — 

_ in our regular investigations excludes the possibility of doing very ~ 
ae Bniush outside work without enlarging our force of chemists. — “ sg 

Persons desiring to have work done should always correspond — 

with the Station and ascertain diag such work can be done, 

_ before they send samples. — 
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Il. ARRANGEMENT OF CHEMICAL WORK. 


The chemist gives such general and special supervision to all 
the different lines of work as they may require. The work done 


in the way of preparing bulletins and giving addresses is given — 


below under a special head. 

The present arrangement of chemical work among the assistant 
chemists is as follows: 

Mr. ©. G. Jenter has special charge of the analysis of butter, of 
cattle foods and similar materials, of the determination of copper 
in plants, soils, etc., of miscellaneous analytical work, and of pho- 
tographic work. , 

Mr. A. L. Knisely has special charge of the analysis of milk, 
whey and cheese and of the microscopical examinations of milk. 
He has also done considerable work in relation to methods of 


separating and determining the different classes of nitrogen com-. 


pounds in milk, whey and cheese. 

Mr. W. B. Cady has special charge of all nitrogen determina- 
tions and also assists in analysis of dairy products. 

Messrs. B. L. Murray and A. D. Cook give their entire time to 
the analysis of commercial fertilizers and fertilizing materials. 

Mr. John Collins and Mr. James Horth are laboratory assistants, 
attending to the various kinds of routine mechanical work. Mr. 
Collins also has charge of the determination of fat in milk, skim- 
milk, etc., by the Babcock test. 

Mr. A. H. Horton and R. D. Newton have charge of keeping 
the records connected with the investigation of dairy breeds of 
cattle, which require numerous and extended calculations. 





III. BULLETINS AND ADDRESSES. 


During the year the chemist has prepared the following station ~ 


bulletins, ten in number, and aggregating 578 pages: 
Bulletin No. 50 — New Series — January, 1893. (116 pages.) 


Summary of results ‘of experiments made in the manufacture of — 


cheese during the season of 1892. 
Bulletin No. 52—New Series— March, 1893. (43 pages.) 
Analyses of commercial fertilizers. 
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Bulletin No. 54— New Series— May, 1893. (43 pages.) 
Experiments in the manufacture of cheese. Part 1. Manufacture 
of cheese from normal milk rich in fat. Part 2. Study of cheese- 
ripening process. 

Bulletin No. 55 — New Series— May, 1893. (90 pages.) 
General principles relating to the composition and use of 
fertilizers. 

Bulletin No. 56—New Series— May, 1893. (83 pages.) 
Experiments in the manufacture of cheese. Part 1. The manu- 
facture of Edam cheese. Part 2. The manufacture of Gouda 
cheese. 

Bulletin No. 58—New Series—July, 1893. (18 pages.) 
Analyses of commercial fertilizers collected in Long Island in the 
spring of 1893. 

Bulletin No. 59 — New Series — September, 1893. (85 pages.) 
Analyses of commercial fertilizers collected in New York State 
during the spring of 1893. 

Bulletin No. 60— New Series — October, 1893. (66 pages.) 
Investigation relating to the manufacture of cheese. Part 1. 
Results of work done in No. 1 factory of E. L. Stone at Manns- 
ville, Jefferson Co., during the season of 1893. 

Bulletin No. 61.— New Series — November, 1893. (62 pages.) 
Investigation relating to the manufacture of cheese. Part 2. 
Results of work done in the factory of Mr. G. Merry, at Verona, 
Oneida Co., during the season of 1893. 

Bulletin No. 62.— New Series — December, 1893. (77 pages.) 
Investigation relating to the manufacture of cheese. Part 3. 
Results of work done in forty-eight different factories located in 
eight different counties. 

During the year the chemist has given the following addresses: 

“What Constituent of Milk can be Used to Determine the 
Value of Milk for Cheese-making?” in January, 1893, before the 
Western Ontario Dairymen’s Association, at London, Ontario, 
Canada. | 

“The Inside of a Cheese and its Relation to Milk,” in February, 
1893, before the Wisconsin Dairymen’s Association, at Waupaca, 
Wis. 
“The Comparative Value of Different Breeds of Dairy Cows,” 


in February, 1893, before the Farmers’ Institute, at Syracuse, 


- N.Y., and also at Palmyra. 
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“ How to Pay for Milk at Cheese Factories,” in January, 1893, 
before the Farmers’ Institute, at Wales Center, Erie county. 

“The Use of Fertilizers,” in January, 1893, before the Farmers’ 
Institute, at Middleport, N. Y. 

“The Composition of Milk and its Products,” in September, 
1893, at the dairy building of the New York State fair grounds. 

“Some Points Relating to the Composition of Cows Milk,” in 
August, 1893, before the World’s International Congress of 
Chemists, at Chicago. 

“The Composition of American Cheddar Cheese,” in August, 
1893, before the World’s International Congress of Chemists, at 
Chicago. 

“The New Method of Paying for Milk for Cheese-Making,” in 
November, 1893, before the annual meeting of the produce 
exchange, at Watertown, N. Y. 

“Dairy Science Applied to Dairy Legislation,” in December, 
1893, at Watertown, N. Y., before the New York State Dairy- 
men’s Association. 





IV. EXPERIMENTS RELATING TO THE MANUFAC- 
TURE OF EDAM CHEESE. 


In his last annual message to the Legislature of New York, | 
Governor Flower suggests the desirability of greater diversifica- 
tion in our agricultural products. Referring to the industry of 
cheese manufacture, he says: ‘“ Why should farmers cater to 
English tastes by exporting cheese at eight cents a pound, when 
there is an abundant home market for fancy cheeses bringing 
many times the price?” The value of fancy cheeses imported 
into the United States probably amounts to from two to three 
million dollars per year. It has been doubted whether we could | 
manufacture successfully in this county such cheese as the Edam, 
the Stilton, the Gouda, the Limburger, etc. As a matter of 
fact, several different kinds of fancy cheese have been made — 
successfully in this country but only to a limited extent. In line 
with the above practical suggestions of Governor Flower, this 





station has undertaken some preliminary experiments in the 








New York AGRICULTURAL EXPERIMENT Station. 245 


manufacture of Edam and Gouda cheese. It is hoped that we 
may extend our work to other varieties in the near future. Mr. 
J. H. Hecker, of Timothy, Wisconsin, who had made these 
varieties of cheese with success, attended to the making of the 
cheese in these experiments, and to him we are indebted for 
many practical points which are not found in other descriptions 
of methods of manufacture. 

One precaution should be stated at the outset. The results 
and methods contained in this report can not take the place of 
actual experience. To learn the successful methods of manu- 
facture, one must be taught by a skilled maker. The results of 
our work will be helpful only when used properly in connection 
with practical, personal experience. 





I. Method of Manufacture. 
1. DerrnITion. 


Edam cheese is a sweet-curd cheese, made from partially | 
skimmed milk. It comes to the market in the form of round, 
red balls, each weighing from three and one-half to four pounds 

when cured. They are largely manufactured in Northern Hol- 
land and derive their name from a town which is famous asa 
market for this kind of cheese. 


| 2. Kixp or Mirx Usep. 

Milk from which one-fourth to one-third of the fat has been 
removed is used. Too great pains can not be taken in regard to 
the condition of the milk. It should be fresh, free from every 
trace of taint, in brief, it should be in as perfect condition as it is 
possible to have milk. 


38. Treatment oF Mitx Brerorr Appine Renner. 

The temperature of the milk should be brought up to a point 
not below 85° F. nor much above 88° F. When the desired tem- 
perature has become constant, then the coloring matter should 
-be added. We used Carter’s cheese color, using at the rate of 
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one and one-half to two ounces for 1,000 pounds of milk. The 
coloring matter should, of course, be added to the milk and 
thoroughly incorporated by stirring before the rennet is added. 


4, Appition oF RENNET TO MILK. 


The rennet should not be added until the milk has reached the 
desired temperature (85° to 88° F.) and this temperature has 
become constant. When the temperature reaches the desired 
point and remains there stationary, the rennet extract is added. 
In our work, Hansen’s rennet extract was used, four and one half 
to five and one-half ounces being taken for 1,000 pounds of milk, 
or enough to coagulate the milk in the desired time, at the actual 
temperature used. The milk should be completely coagulated, 
ready for cutting, in about twelve to eighteen minutes from the 
time the rennet was added. The same precaution observed in 
making Cheddar cheese should be followed in making Edam 
cheese with reference to care in adding the rennet, such as care- 
ful, accurate measurement, dilution with pure water before addi- 
tion to milk, etc. 

5. Currine THE Curb. 

When the curd breaks clean across the finger, it should be cut ; 
the curd is cut a very little softer than in the Cheddar process as 
ordinarily practiced. As stated above, this stage of hardness in 
the curd which fits it for cutting should come in twelve to eigh- 
teen minutes after the rennet is added. First; a vertical knife is 
used and the curd is cut lengthwise, after which it is allowed to 
stand until the slices of curd begin to show the separation of 
whey. ‘Then the vertical knife is used in cutting crosswise, after 
which the horizontal knife is at once used. Any curd adhering 
to the bottom and sides of the vat is carefully removed by the 
hand, after which the curd knife is again passed through the 
mass of curd lengthwise and crosswise, continuing the cutting 
until the curd has been cut as uniformly as possible into very 
small pieces. 

6. TREATMENT OF CuRD AFTER OUTTING. | 

When the cutting is completed, then one commences at once to 
heat the curd up to the temperature of 93° to 96° F. The heat- 
ing is done as quickly as possible. While the heating is in pro- 
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egress, the curd is kept constantly agitated to prevent settling 
and consequent overheating. As soon as the curd shows signs 
of hardening, which the experience of the worker will enable him ~ 
to determine, the whey is drawn off until the upper surface of 
the curd appears, when one should commence to fill the 
press-niolds. 


7. Foutixe Moups, Presstnc anp Dressinc CHEESE. 


The molds, which are described later in detail, are well soaked 
in warm water previous to use, in order to prevent too sudden 


_ chilling of curd and consequent checking of separation of whey. 


As soon as the whey is drawn off, as indicated above, one com- 
mences to fill the pressing molds. The filling should be done 


as rapidly as possible to prevent too great cooling of curd. 


When the curd has been put into the molds, its temperature 
should not be below 88°F’. Unless care is taken to keep the curd 
covered, the portion that is last put into the molds may become 


too much cooled. In making Edam cheese on a small scale, 


it is a good plan to squeeze the moisture out by the hands as 
much as possible and then break it up again before putting 
in the molds, when the curd should be pressed into the 
mold by the hand as firmly as’possible. The molds should be 
filled as nearly alike as possible. The cheese should weigh from 
five to five and one-fourth pounds each when ready for the press. 
When the filling of molds is completed, they are put under con- 
tinual pressure of twenty to twenty-five pounds for about 
twenty-five or thirty minutes. While the cheese is being pressed, 
some sweet whey is heated to a temperature of 125° or 130° F. 
and this whey should, not be allowed to go below 120° F. at any 
time while it is being used. When the cheeses are taken from 
their molds, each is put into the warm whey for two minutes, then 
removed and dressed. For dressing Edam cheese the ordinary 


cheese bandage cloth is used. This is cut into strips which 


should be long enough to reach entirely around the cheese and 
overlap an inch-or so, and which should be wide enough to cover 
all but a small portion of the ends of the cheese when put in 
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place. Before putting on the bandage, all rough projections ‘ 
should be carefully pared from the cheese. In putting on the | 
bandage, the cheese is held in one hand and the bandage is 
wrapped carefully around the cheese so that the whole cheese is 
covered except a small portion on the upper and lower surface of 
the cheese. These bare spots are covered by small pieces of 
bandage cloth of a size sufficient to cover the bare surface. The 
bandage is kept wet with the warm sweet whey, thus facilitat- 
ing the process of dressing. After each cheese is dressed it 
should be replaced in the pressing mold ; care being taken that 
the bandage remains in place and leaves no portion of the surface 
of the cheese uncovered and in direct contact with the mold. 
The cheese is then put under continual pressure of 60 to 120 
pounds, and kept under this continual pressure for six to twelve 
hours. 


8. SALTING AND CuRING. 


There are two methods which may be employed in salting, 
dry-salting and wet-salting. In dry-salting, when the cheese is 
finally taken from the press, it is removed from the press mold, 
its bandage is removed completely and the cheese placed in 
another mold quite similar, known as the salting mold. 
Each cheese is placed ina salting mold with a coating of fine 
salt completely surrounding it. The cheese is salted in this 
way once each day~for five or six days. Each day the 
cheese should be turned when it is replaced in the mold, 
so that it will not be rounded on one end more than another. 
This is for the purpose of making both ends uniform in 
shape, giving each the proper rounding peculiar to the shape of 
the cheese. In the method of wet-salting, the cheese is placed in 
a tank of salt brine, made by dissolving common salt in water in : 
the proportion of about one pound of salt to two and one-half 
quarts of water. Each cheese is turned oncea day and should 
be left in the brine seven or eight days. When, the cheese is 
taken from the salting mold or salt bath it is placed in warm 
water. and is given a vigorous, thorough brushing in order to 
remove all slimy or greasy substances that may have accumu- 
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lated on the outer surface of the cheese. When the surface of 
the cheese is well cleansed, it is carefully wiped dry with a linen 
towel and placed upon a shelf in the curing room. In being 
placed on the shelves, the cheese should be placed in contact so 
as to support one another, until they have flattened out at both 
ends so much that they can stand upright alone. Then they are 
placed far enough apart to allow a little air space between them. 
Another method of securing the flattened ends is to support each 
cheese on opposite sides by wedge-shaped pieces of wood. After 
they are placed on the shelves in the curing room, they are — 
turned once a day and rubbed with the bare hand during the 
first month, twice a week during the second month, and once a 
week after that. When any slimy substance appears on the 
surface of the cheese, it should be washed off at once with warm 
water or sweet whey. The special conditions of the curing room 
will be noticed in detail below. . When the cheeses are about two 
months old, they can be prepared for market, which is done in 
the following manner: They are first made smooth on the 
surface by being turned in a lathe or in some other manner, after 
which the surface is colored. For coloring, some carmine is dis- 
solyed in alcohol or ammonia to get the proper shade, and in this 
color-bath the cheeses are placed for about one minute, when 
they are removed and allowed to drain, and as soon as they are 
dry the outside of each cheese is rubbed with boiled linseed oil, 
in order to prevent checking. They are then wrapped in tin-foil, 
which is done very much like the bandaging. Care must be 
taken to put the tin-foil on so that it presents a smooth, neat 
appearance. ‘The cheeses are finally packed in boxes, containing 
twelve cheeses in each box, arranged in two layers of six each 
with a separate partition for each cheese. 


4 
9, CuRING-ROOM. 


Much more attention must be given to the conditions of the 
curing-room as regards moisture and temperature than in the case 
of Cheddar cheese. The curing-room should be well ventilated, 
should be quite moist and its temperature should be kept between 

32 
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50° and 65° F. These conditions are not easy to secure in 
any ordinary room. Some form of cellar is best adapted to 
secure these conditions. The amount of moisture can be deter- 
mined by an instrument known asa hygrometer, which consists of 
two thermometers; the bulb of one is exposed to the air directly 
and is known as the dry-bulb thermometer ; the bulb of the other 
is wrapped with a piece of cloth, preferably flannel, the lower end 
of which is placed in water, and this is known as the wet-bulb 
thermometer. The dry-bulb thermometer indicates the tem- 
_ perature of the air in the room; the wet-bulb thermometer indi- 
cates a lower temperature because the water evaporates from the 
bulb and the evaporation is accompanied by a lowering of tem- 
“perature immediately around the wet-bulb. The less moisture 
there is in the air, the more rapidly will evaporation take place 
and the lower will be the temperature indicated by the wet-bulb 
thermometer. The greater the moisture, the less will be the 
amount of evaporation, and the smaller the difference between the 
wet and dry-bulb thermometers. When the two thermometers 
_ indicate the same temperature, then there is no evaporation tak- 
ing place at.the wet-bulb thermometer, because the air is satu- 
rated with moisture or holds all that it can at that particular 
temperature. In a curing-room suited for Edam cheese, the 
moisture should be between eighty-five and ninety-five per cent 
or a little short of saturation. When the temperature is between 
50° and 65° F. the moisture is between eighty-five and ninety-five ' 
per cent if the wet-butb thermometer is from one to two degrees 
F. (or $° to 1° C.) below the dry-bulb thermometer. Undoubtedly, 
much better results would be secured in curing Cheddar cheese, 
if some attention were paid to the condition of moisture of the 
air in the curing-room, for it is now extremly rare to find any 
cheese-maker recognizing this condition at all. In the case of 
Edams, the cheese will check or crack and be spoiled for market, 
if the degree of moisture is not kept high enough. At the end of 
this subject, further details are given in TenANG to use of hygro- 
meters in cheese curing. . 

Fig. 2 shows one form of hygrometer. A good hygrometer can 
be purchased for two dollars or more. 





Fic 3— Edam press-mold and cover. Inside and outside appearance. 
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Fig. 4.— Cross-section of Edam press-mold Fic, 6.— Edam saltiog mold in cross-section, 
and cover. 





Fig. 5.— Salting-mold. Inside and outside appearance. 
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in making Cheddar cheese can be used in 
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10. Utsenstts Emptoyep in Maxine Epam Cargse. 
Aside from the molds, continual press and 
salting vat, the same apparatus that is used 


making Edam cheese. The pressing mold 
is turned preferably from white wood or, 
in any case, from wood that will not taint. 
Each mold consists of two parts; the lower 
part constitutes the main part of the mold,. 
the upper portion is simply a cover. The 
lower portion or body of the mold has several 
holes in the bottom, from which the whey 
flows when the cheese is pressed. Care must 
be taken to prevent these holes being stopped 
up by curd. This portion of the mold is 
about six inches deep and six inches in diam- 
eter across the top. The salting mold has no 
cover and the bottom is provided with only 
one hole for the outflow of whey ; in other 
respects it is much like the pressing mold. 
Fig. 3 shows the external appearance of the press mold with 
cover in position, the inner surface of the cover, and the inside 
appearance of the press-mold. Fig. 4 shows the press-mold and 
cover in cross-section. Fig. 5 shows the salting mold in external 
and internal appearance and Fig. 6 shows cross-section of the same. 


























































































































































































































11. Quatitizrs or Epam CHEESE. 

The jlavor of a perfect Edam cheese is difficult to describe. It 
is mild, clean and pleasantly saline. In imperfect Edams the 
flavor is more or less sour and offensive. | 

In body, a perfect Edam cheese is solid, rather dry and mealy 
or crumbly. This condition is secured by the use of partially 
skimmed milk together with the special conditions of manufacture 
employed. 

In tewtwre, the perfect Edam cheese should be close and free 


from pores. 
12. GENERAL REMARKS. 


There are a few points which may be best brought to our atten- 
tion by contrasting some of the conditions used in the manufac- 
ture of Edam cheese with those employed in the manufacture of 


our American Cheddar cheese. 
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1. One is made from partially skimmed milk; the other, when 
at its best, is made from whole milk. : 

2. While it is very important in making Cheddar cheese to 
have the milk in perfect condition, it is absolutely essential in a. 
making Edam cheese. a 

3. In making Cheddar cheese, the removal of moisture is 
largely effected in the vat by the use of a higher temperaturein 
heating the curd. In making Edam cheese, the removal of moist-. 
ure depends more upon the fineness of cutting the curd and 
subsequent pressing. As we shall see later, the latter process is. 
much less economical as regards loss of milk constituents. 

4. In making Cheddar cheese, more or less lactic acid is 
formed according to special conditions ; in making Edam cheese, 
every effort is made to hasten the process at every stage and pre- 
vent the formation of lactic acid. In one case, we work to 
produce an acid curd; in the other, a curd as free as possible 
from acid. 

5.. The details of salting and curing differ radically in the two 
methods. In general, the manufacture of Edam cheese requires 
labor and care in giving attention to many more details than the 
manufacture of Cheddar cheese, however much the latter should 
have for best success. 

6. Edam cheese sells for two or three times as much per pound | 
as the best American Cheddar. It would seem that the manu- © 
facture of Edam cheese offers a legitimate channel for the outlet 
of partially skimmed-milk cheese, and not only that but as well 
an attractive line of manufacture for any one who is willing to 
equip himself properly for this branch of dairy industry. 
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256 Report oF THE OCHEMIST OF THE 


III. Loss of Milk-Constituents. — 
1. Loss or MintK-Souips 1x ManurAcTuRE oF Epam CHEEsE, 


Table showing amount of milk-solids lost and recovered. 











NUMBER OF EX- Seas a Eide ion is sOUatEa Or. Per cent of ot colea 

FREREENT. “| ‘pounds of | Whey from 100) ered ia sess) solids in allt [et 

: milk. of milk. cheese. 

DD Big ie Vela ce 75 11.32 6.30 5.02 55.65 44.35 
LOD toys iss 11.20 6.22 4.98 55.55 44.45 
165 ite 11.60 6.25 5.35 53.88 46.12 
TB sy 5-4 aN 11.65 6.18 5.47 53.05 46.95 
153 2 ae 11.44 6.18 | 5.26 54.00 46.00 
“oy Galea age 11.41 6.02 5.39 52.76 47.24 
163 eeaiites 1s 11.538 6.13 5.40 53.17 46.83 
EP Msisiess a.8's 5\« 11.385 6.34 5.01 55.86 44.14 
DT cs 50%. © 11.46 6.24 5.22 54.45 45.55 
oy ee bling 6.33 5.44 53.80 76.20 
LO eS aa 11.72 6.05 5.67 51.62 48.38 
Genes 6 + 11.91 6.30 5.61 52.90 47.10 
hoe 2a 11.95 6.15 5.80 51.45 48.55 
te ae ; 12.21 6.28 5.93 51.43 ,} 48.57 


Statement of results. 


The amount of milk-solids in one-hundred pounds of the milk 
(partially skimmed ) varied from 11.2 to 12.21 pounds and aver- 


aged 11.61. Of this amount, from 6.02 to 6.34 pounds were lost ~ 


in the whey, with an average of 6.21 pounds; which was equiva- 
lent to 51.48 to 55.65 per cent of the milk-solids, with an aver- 


age of 53.5 per cent. These results confirm the results of our 


previous study of skimmed milk in respect to loss of milk-solids 
in cheese-making, though the losses here are greater than would 
ever occur in making the same milk into Cheddar cheese. 





Blane cheese. 











ae Pounds of fat | Pounds of fat P aa 
-_NUMBER or | Pounds of fat | ost in whey | recovered for | Per cent of fat in milk ae 
eer Tipacoress aa a cao ee 
OSC 2.45 0.39 2.06 15.92 84:08 347 
Bee IOD Ses... 2.50 0.30. 2.20 12.00 SS: 00M 
BeOnc.s... 2.55 0.32 2.23, 12.55 87 45 aa 
Bears’. 2.60 0.43 $9.17 16.54 83) 460, ar 
1 Sa 2.65 0.80 2.35 11.32 |.\/\ 881687 
BABE sos. 8s 2.65 0.39 2.26 14.72 85198/4 
A 163 “0 ERROR 2.65 0.43 Die Be 16.22 83.78 Half 
ae 2.70 0.51 2.19 18.89 SLD hae 
i 2.75 0.33 2.42 12.00 £8.00. 9h 
161 eooee eee 2.90 0.41 2.49 14.14 85.86 “i 
BiG 22... 2.95 0.33 2.62 11.18 | 8882) Gas 
162 e@eeeeen S10 0.44 2.66 14.20 i ' 85.80 abe 
Bere? ee kc 3.15 0.42 2.78 13.33 | 86 26%.) (am 
P1800... ... 3.20 0.44 2.76,| > 18.75 86125 1/4 
Pe | Statement of results. 
By 
BB ~The amount of fat in 100 pounds of the partially skimmed milk 
_yaried from 2.45 to 8.20 pounds and averaged 2.77 pounds. Of 
_ this amount, from 0.80 to 0.51 pounds of fat were lost in the 
whey, with an average of 0.39 pounds ; which was equivalent to 
11.18 to 18.89 per cent of fat in the milk, with an average of __ 
about 14 per cent. These results show a considerably larger loss 
% 4 of fat in the process of making Edam cheese than in the ordinary ‘4 
Pak ‘Process of making Cheddar cheese. y 
aa ) 
33 ; 
rae o 
bag i 15 t ae ad 
Ohh ge as Hi ey ee ee Seth 





the manufacture of Hdam cheese. - 


| 
Pounds of Pounds of 
AN Pounds of casein and | casein and al-| Per cent of 
NUMBER OF | $casein and albumen lost | bumen recov/ | casein and al- 
-EXPERIMENT.| albumen in 100! in whey for | ered in cheese | bumen in milk 


lbs. of milk. | 100 lbs. of | for 1001bs. of | lost in whey. recovered in 4 
milk. | milk. 4 chest ane 


0.76 OVS Tt eden 

0.70 2.50 21.88 

0.74 2.36 23.87 

0.79 2233 23.66 

0.73 2.40 93.32 

eee 2.19 24.74 

0.77 2.36 24.60 

0.69 2.14 24.38 

0.73 2 SS aA eBay, 

0.76 2.45 23.67 

; 0.71 2.94 24.07 
Pe PBB... 3 5. Oy 2.40 24.30 
RE ea 0.88 2.48 25.07 
ROO vee'n's 56) ; 0.77 2.49 23.62 


Statement of es 


The amount of casein and albumen in 100 pounds of milk varied 
from 2.83 to 3.31 pounds and averaged 3.1 pounds. Of this 
- amount, from 0.69 to 0. 83 pounds were lost 1 in the ae with a a 


q of 24.2 pounds. The Edam process showed a ‘little uiegee por- 
a a _ tion of loss of casein ani albumen. 








y os Relation of Cascin'to Ribuiied! Fat, Etc. mer 


1. Revation or CAsEIN TO ALBUMEN, - 






é Table showing relation of casein to albumen in’ DUNE shintniea pee 
































milk. oe 
Oe « 4 lo a4 2 Uy ae l 4 § 
Nas eaeo) Pes oS) fae 1 a ee 
_ NUMBER OF EXPERIMENT see Fee axe Bes one 28 . 
‘ So= | 22 | ist | 2.32 | 3222 | 222 
ae 1 5am 5a BAO Bad er Bed) ° 
eee a ow ou = An A 18 
Me ec... | Baldo) 2.41°1,0.72'| 7700.1. .23700,)-. 3280 ae 
Me tas es |) 020 1°9.46 10,741 96588198) 19%)) Bese mee 
MEE so. sess.) S110 | 2-54 |.0.565) 82.00"! 18.00 4d oe 
Os ee ee ee os 80D 1 2.89 170.66 |) 78.36 |. 21.64) | Bee 
a B18} 2.6121) 0.62:) 80.90 1 19.80 1. 4805 
oy ea of 2eOL 12.28 10,63.) 78.36 |. 21.654) sub 
Bae ele 2460 OL 6b ke 78 23 1) 20CT tiie er 
Dabaap er OO POSTS Wt .59 4 69 T.4 ea eo 
Stl eo 55 10066 |) 82.00 | 1S. 00.) 4a ie 
d.21 2.51) 0.70 | 78:20 | OT 80-1" BaeOee 
2.95 | 2.35 | 0.60°| 79.66 | 20.384 | 3.02 5 
Sul? 2.3884°0.79 1-75.38 | 24:67 | 79 Boas 
ede OO. eo Fy 78,80; 1 So Leta ened 
3226) 9 64.1- 0562-1. 8110 |: 18290514 6 


Statement of results. 


The amount of casein in 100 pounds of milk varied from 2.05 
to 2.64 pounds and averaged 2.44 pounds. The amount of albu- 
- men varied from 0.56 to 0.79 pounds and averaged 0.66 pounds. 
For each pound of albumen in the milk, the casein varied from — 
8 to 4.55 pounds and averaged 3.7 pounds. Skimming milk — 
did not appear to change the relation existing between the casein — 
and the albumen as found in normal milk. Sa 



















Table honing relation of fat to casein in partially skimmed milk, 





Poundsof fat Pounds of Pounds of fate, a 


ae : * 


7. <a 
be 


pes ES eS —%, 





% ; casein in 100 | for one pound- 
Bee a NUMBER OF EXPERIMENT. in ys Penge - pounds of of calle in i 
aah milk. ~ milk. 
Brits, = 
Ay Pe 164 eoeetevse#e#ee. . ee-res28#e@ee#e#e¢*@ eo 246 3 Oe. pe ‘ 9 . 45 9 « 41 
ake . 155 @'. SO 58* 16. 2 @ 72 @ A, ee P: 0210 @ <6. 6 "0 0. @ - . eee .50 


2.46 
155 2.54 
.60 - 2:39 
{65s 2.51 
565 Aa 2.28 
.65 2.48 
.70 2 05 
vip 2.55 
. 90 2.51 ' 
95 2.35 
.10 2.38 
115 2.59 
.20 2.64 
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: es ii Statement of results. Ange 
For each pound of casein in the milk, the fat varied from1to — 

1.31 pounds, the average being 1.14 pounds. In normal milk the ~~ 
average is about 1.5 pounds of fat for one pound of casein. Ne 





ae - 8, Revation or Fat to Casein In Epam CuErsk,  =~=— 


ear Table showing relation of fat to casein in cheese. ye a 
4 Pounds of fat | Pounds of Pounds of fat 


: casein in 100 | for one pound © 
NUMBER OF EXPERIMENT. in feb nonecs pounds of of casein tu 


cheese. cheese. 


oi ETE) UGB Bi) ie a ee se ee ee 21.46 24.70 0 
EL C005 «sta ahes.c sa edia's a ese bhakas Ses voce ahs 10273 22.42 0 
BEL Gt ror eo Be eae So 22.64 24.00 0. 
TES I a RSS ae Renn tote | ak ai he 21.17 99.74 4, 
0 

ns 

0.! 





CD NRE ADIN Same cmc) Cha tale a 23.27 23.76 
AU CLAS NMI SRO Shane) LY Ney Rht Rem aan oko 21.12 
ME sas. cin oats a Sune Ronis Oe 21.64 23.00 
MP ME oh cc ein ag aise wre lon 20.28 19.82 ah 
ar DAMES sess SBN wat een Cee 21:53 91.18 st 
me HEM DIA PAS Ra CE aS EN Seri = 23.60 | - 23.22 | 
1, bap ap ANSE A a RRR ee Pp 92.16 | 18.95 |. a1 
ao 

ahs 

oy 


SANT am haar ge sce a 


rn 


G8 a es aa ee eet oe 95 ae oa 
Bie TEs 0 8.le $6 Plo © 070) @_ 68 6 6 8 6 0. 86 6 6 8 9. eee 96.50. 24.10 ¥ 
“ue 160 Fee Oe Rois le tate Sadana Vala eA bere ea abe 23.84 | are 
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New York AGRIcuLtTuRAL Experiment STATION. 961 


Statement of results. 

The amount of fat in 100 pounds of cheese varied from 19.73 
to 26.5 pounds and averaged 22.6 pounds. The amount of 
casein in cheese varied from 18.95 to 24.7 pounds and averaged 
22.45 pounds. For each pound of casein in the cheese, the fat 
varied from 0.87 to 1.11 pounds and averaged one pound. 


V. Influence of Composition of Milk on Yield of Cheese. | 


1. Taste SHowinec Revation oF MitK-ConstTITuENTS TO YIELD OF 








CHEESE. 
Pounds Pounds of | Pounds of Pounds Pounds rather ee 
UMBER casein and | green cheese| of water in of fat in albumen ie 


B ‘ 
f fat in 
OF EXPERI-| ,° albumen in| made from | cheese made | cheese made 
100 lbs. of cheese made 
EN a en ee of 100 lbs. of | from 100 lbs. | from 100 lbs. from 100 lbs. 


milk. of milk. of milk. of mile: 
ot ht a 2.45 3.13 9.60 4.58 2.06 2.47 
ROO aca os 2.50 3.20 11.15 Gols 2.20 2.50 
PERO s falas oa 2.55 3.10 9.85 4.50 2.23 2.36, 
158 . 2.60 3.05 10.25 4.78 Pied (7 2.33 
Re eae 2.65 3.13 10.10 ‘4,84 2.35 2.40 
BET ie S's 2.65 2.91 10.37 4.98 2.26 2.19 
1 Sa 2.65 3.13 10.26 4.86 2.22 2.36 
MOO ceei< « 2.70 2.83 10.80 5.79 2.19 2.14 
by aa ae 2.75 rs a a E 11.24 6.02 2.42 2.38 
i dla] SS fgaae 2.90 3.21 10.55 oF bie 2.49 2.45 
156 2.95 2:95 11.82 6.15 2.62 2.24 
Oe eG ss 3.10 Be 17. 10.63 5.02 2.66 2.40 
ii Rae 3.15 3.31 10.30 4.50 2.73 2.48 
EGU Sie ee. 3.20 3.26 10.90 5.97 2.76 2.49 


2. YIELD oF GREEN CHEESE F'Rom 100 Pounnps or MILK. 
Statement of results. 


The yield of cheese from 100 pounds of milk varied from 9.6 
to 11.82 pounds and averaged 10.56 pounds. 


8. AmounT OF WATER RETAINED EIN CHEESE. 


In the cheese made from 100 pounds of milk there were retained 
from 4.5 to 6.17 pounds or water with an average of 5.16 pounds. 
This is a very much larger amount of water than is retained in 
cheese made from normal milk by the ordinary Cheddar process. 


__ Edam cheese loses about eight per cent of its weight in curing. 


ia 8 Bi comparing the hot derived from the mam fa Sen of Eda m 
* and American Cheddar Hee we must consider the character 


; made from milk of this character Sonia hardly wholesale, on n al 
average, for over seven cents per pound or, say, about seventy 
cents for the cheese made from 100 pounds of milk. On the a7 

~ other hand, Edam cheese made from the same milk would whole 


sale for from fifteen to twenty cents per pound, which, for 100 : ; 
~ pounds of milk, would equal from one dollar and fifty cents to. 
two dollars. After calculating the increased cost involved in 


: 2 making Edam cheese, it is a conservative estimate to say that the 


< _ money received for 100 pounds of milk will be about double the ae 
_ amount received for the same milk when made into Cheddar : 
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V. EXPERIMENTS RELATING TO THE MANUFAO- — 
TURE OF G@OUDA CHEESE. a 


I, Method of Manufacture. 


1. DEFINITION. 


Gouda cheese is a sweet-curd cheese made from whole milk. : 


In shape, the Gouda cheese is somewhat like a Cheddar with the 
sharp edges rounded off and sloping toward the outer circum- 
ference at the middle from the end faces. They usually weigh 
ten or twelve pounds, though they vary in weight from eight to 
sixteen pounds. They are largely manufactured in Southern 


Holland, and derive their name from the town of thesame name. 


The cheeses made in these experiments had their largest diameter 
abdut ten inches, and were about four inches high when green. 


2. Kinp or Mitx Usep. ° 


Fresh, sweet milk that has been produced and cared for in the 
best possible manner. 


8. TREATMENT oF Mitx Brroret Appinc RENNET. 


The temperature of the milk should be brought up to a point 
not below eighty-eight degrees Fahrenheit nor much above ninety 
degrees Fahrenheit. When the desired temperature has been 
reached and has become constant, then the coloring matter is 
added. We used one ounce of Hansen’s cheese color for about 
1,200 pounds of milk. The coloring matter should be thoroughly 
incorporated by stirring before the rennet is added. 


4. AppiITIon oF Rennet to Mix. 


The rennet should not be added until the milk has reached the 
desired temperature (88°-90° F.) and this temperature has become 
constant. When this temperature is reached, the rennet is added. 
We used for 1,000 pounds of milk from four and one-half to five 
ounces of Carter’s fresh rennet extract. The milk should bevom- 
pletely coagulated, ready for cutting, in fifteen or twenty minutes. 
The same precautions should be used in adding rennet as those 


previously mentioned in connection with the manufacture of 


Edam cheese. 








Fie. 7.— A Gouda chees 








Fic. 8.— Group of Gouda cheeses. made at this Station. 
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A. B 
Fia..9.— Two partstof Gouda mold shown separate. 





Fic. 10.— Two parts of Gouda mold united. 
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5. Currine THE OvRD. 

The curd should be cut when it is about the hardness generally 
observed for cutting in the Cheddar process. The cuttirg is 
done exactly as in the Cheddar process, except that the curd ‘s 
cut a little finer in the Gouda cheese. Ourd should be about the 
size of peas or wheat kernels when ready for press, and as 
uniform in size as possible. 


6. Treatment or Curp Arrer Currind. 

When the cutting is completed, one commences at once to heat 
the curd and to stir carefully. The heating and constant stirring’ 
are continued until the curd reaches a temperature of 104 degrees 
Fahrenheit, which should require from thirty to forty minutes. 
When the curd becomes rubberlike in feeling and makes a 
squeaking sound when chewed, the whey should be run off. The 
whey should be entirely Sweet when it is removed. 


7. Pressing AND Dresstna CHEESE. 


After the whey is run off, the curd is put in the molds at once, 
without salting. Pains should be taken in this process to keep 
the temperature of the curd as near 100 degrees Fahrenheit as 
possible. Each cheese is placed under continual pressure, 
amounting to ten or twenty times its own weight, and kept for 
about half an hour. The first bandage is put on in very much 
the same manner as the bandage in Edam cheese-making. The 
cheese is then put in press again for about one hour. The first 
bandage is then taken off and a second one like the first put on 
with great care, taking pains to make the bandage smooth, cap- 
ping the ends as before. ’ The cheese is then put in press again 
and left twelve hours or more. 


8. SALTING AND CURING. 


When the cheese is taken from the press the bandage is 
removed, and it is placed for twenty-four hours in a curing-room 
_ like that used in curing Edam cheese, as previously described. 
“Each cheese is then rubbed all over with dry salt until 
the salt begins to dissolve, and this same treatment is continued 
twice a day for ten days. At the end of that time each cheese is 
carefully and thoroughly washed in warm water and dried with a 

34 
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clean linen towel. The cheeses are then placed on the shelves of nad 


the curing room, turned once a day and rubbed like Cheddars. 
The temperature and moisture are controlled as described in 
curing process of Edam cheese. If the outer surface of the 
cheese gets slimy at any time, they are carefully washed in warm — 
water and dried with clean towels. Under these conditions, the 
cheese ripens in two or three months. 


9. Urrensits Emptorep In Maxine Goupa* CHEEsE. 


The molds, continual press and curing room are the only 
‘things needed in the making of Gouda cheese that differ from 
the utensils employed in making Cheddar cheese. The mold used 
for Gouda cheese consists of two portions, which are shown 
separate in Fig. 9, while in Fig. 10, the two parts are shown 
united, ready for pressing. These molds were made «f heavy 
pressed tin. The inside diameter at the middle is about ten 
inches. The diameter of the ends is about six and one-half ir ches. 
The height of the mold (as seen in Fig. 10) is about tive and 
one half inches and this represents the thickness of the cheese, 
but by pushing the upper down into the lower portion, the thick- — 
“ness can be decreased as desired. A simple way to make a 
- Gouda mold is to take two rounded wash basins made of pressed 
tin, cut them down so that they will be about one and one-half 
inches deep. Then on one portion is soldered a rim of tin about 
three inches wide (See Fig. 9 A, or Fig. 10, lower portion of 
mold). On the second wash basin is soldered another rim of tin 
two inches wide, about one-half inch of which projects be yond 
the open side of the wash basin, the rest projecting on the other 
side (see Fig. 9 B, and Fig. 10, upper portion). This upper part 
or B should be made of-such diameter that it will just fit into 
the inside of the other portion, as shown in Fig. 10. The upper 
portion is provided with two rings soldered on and the lower 
portion with two handles to facilitate handling. In the ends of 
the molds or the portions made from wash basins there are 
eighteen or twenty perforations about one-eighth of an inch in» 
diameter, made for the purpose of letting the whey run out. 
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’ ¥ 


III. Loss of Milk-Constituents in the Manutacthte of Gouda. BS 


Cheese. 
1. Loss or Fat 1n toe MANUFACTURE OF GouDA CHEESE. 


Table showing amount of fat lost and recovered in the manufacture 
of Gouda Cheese. 





NUMBER | Poundsof fat | Pounds of fat | Pounds of fat | poy cent of fat | Per cent of fat 


OF EXPERI- | in 100Ibs. of Hone in whey | recovered in |“ i, milk lost | in milk recov-. 


MENT. milk. Cree pauet \ieetiipely east in whey. _ | ered in cheese. 
151 3.75 0.29 3.46 i He 92.97 
148 4.15 0.34 3.81 5430 91.80 
149 4.45 0.43 4.01 9.66 90.34 
150 4.50 0.45 4.15 7.88 91.12 





Statement of results. 

The amount of fat in 100 pounds of milk varied from 3.75 
to 4.5 pounds and averaged 4.21 pounds. Of this amount 
of fat, there were lost in the whey from 0.29 to 0.43 pounds, with 
an”average of 0.385 pounds. This was equivalent to from 7.73 to 
9.66 per cent of the fat in the milk, with an average of 8.30 per 


cent. The loss of fat appears to be not much greater than the _ 


average loss met with in cheese factories in making Cheddar 
cheese. A little larger loss would be expected from the higher 
temperature used in heating the curd. 


9. Loss or CasrrIn AND ALBUMEN IN THE MANUFACTURE OF GoUDA 
CHEESE. 


Table showing amount of casein and albumen lost and recovered 
in the manufacture of Gouda Cheese. 











ga% Bass SAsSu oes oR. 
rar ipa oes a 8 A. 889 
ous | 202° | Sng” | Ebeed CLE 2) gem 
OF EXPERI- CBS SLES ya6rs 284 enue 
et | 36 doh veee st | Sooo se cake a | ee 
Bess PERE S2nd8 bab S885 
| |] —  —__ |__— 
151 351% 0.72 2.46 22.40 77.50 
148 3.48 0.83 2.65 23.85 76.15 
149 3.58 0.86 2.72 24.00 76.00 
150 3.68 0.90 2.78 24.45 
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Statement of results. 

The amount of casein and albumen in 100 pounds of milk 
varied from 3.17 to 3.68 pounds and averaged 3.48 pounds. Of 
this amount, there were lost in the whey from 0.71 to 0.9 
pounds, with an average of 0.83 pounds. This was equivalent to 
from 22.4 to 24.45 per cent of the casein and albumen in the milk, 
with an average of 23.7 per cent. 


IV. Yield in the Manufacture of Gouda Cheese. 
From 100 pounds of milk, there were made from 11.6 to 13.35 
_ pounds of green cheese, with an average of 12.5 pounds. This 
was equivalent to nearly three pounds of green cheese for 
one pound of fat in milk. This large yield is due to retention of 
moisture, which varied from 4.95 to 5.79 pounds and averaged 5.4 
pounds for the cheese made from the 100 pounds of milk. 
The amount of water in 100 pounds of cheese varied from 
41.25 to 45.43 pounds and averaged 43.5 pounds. In two months, 
the cheese had lost about 17.5 per cent of their weight in curing. 


V. Cheddar Process Modified for Gouda Cheese-making. 

Eugling has suggested that it might be advantageous to make 
Gouda cheese like our American Cheddars, except in respect to 
temperature of heating curd and special conditions of curing. 
There is every reason to believe that this suggestion applied to 
Young Americas would prove most successful. It is highly prob- 
able that the curing process alone of the Gouda cheese might be 
found advantageous with American Cheddars. 





VI. THE USE OF THE HYGROMETER IN CHEESE 
) CURING ROOMS. 


There are in the United States very few, if any, cheese factories 
in which any attention is paid to the amount of moisture in the 
air of curing rooms. This condition, as previously stated, is one 
which must be carefully watched and controlled in the curing of 
Edam and Gouda cheese. There is every reason to believe that 
this same condition should also be carefully studied in the curing 
of our American cheese. All German works on cheese-making 
devote considerable attention to this point. Fleischmann has 


; i published some tables which enable one by means of an hygro- 


meter (often called psychrometer i in Europe ) to determine the 


a - amount of moisture present in the air. In order that cheese- 


= 
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makers may make use of these tables, if they wish to pay atten- | 3 
tion to the amount of moisture in curing rooms, it has been — 


thought desirable to present them here. In Fleischmann’s work, 
the tables are given for centigrade scale; we shall give them for 
both centigrade and Fahrenheit scales. 

The hygrometer and the principle of its use have already been 
mentioned. Weshall here make some additional statements regard- 
ing the details of its use, especially in connection with the Latte 
given. 
I. How to Find the Amount of Moisture in Air. 

Take the reading of the dry-bulb thermometer and the reading 
of the wet-bulb thermometer. Subtract the latter from the for- 
mer. Then turn to tables and find column which contains the 


difference found between the two thermometers or the number 
nearest it. Then follow down this column until the figure is 


found opposite the number in the left hand column which is the 
same as the temperature indicated by the dry-bulb thermometer. 
The number thus found indicates the relative amount of moisture 
in the air or how much moisture the air actually holds compared 
with what it would hold at that temperature if saturated. This 


statement can be made clearer by an illustration. Suppose that 
we find the reading on the two thermometers as follows: 


—_ ———. —_ —-- -—-- + 


FePE UL LOSTINOMGEL. 1.55.00 ce adpbosexpaiassudede apes oe CULE Rae tase Sete ae Oks 14, 6° He (58.8° F.) 
WV GtsDUL CHOPMOMEOELEL ;.. 0 gee slco daiwa vCRs p Miatwebe Sieh alow Abie ba aulen Baie auetiiees 18.4° C eh: Los, ED 
MPEP OP ETICE: Fe aiaiicdiovs ae» 46,40 aroteqetatale'a dang win Patauntera Ooh Wie eUheca uate tlc leroy ete isle va Glaoiere nTehars Rk "20 2° C, Q. 2 2° F.) *" 








We turn to the tables and look in the upper horizontal row 
(printed in heavy-faced type) for 1.2° CO. (or 2.2° F.). Having 
found this number we run down the column until we come oppo- 
site tha number indicated by the dry-bulb thermometer, 14.6° C. 
(or 58.3° F.) in the two vertical columns at the left (printed in 


_heavy-faced type). This brings us to the figure eighty-six, which 
indicates the relative amount of moisture in the air; inother 


words, the air contains eighty-six per cent as much moisture as it 
can hold at this temperature (14.6° C. or 68.3° F.). To take 
another example: ; . 

(66 2° F.) 








SV ls thErMOMELSL vi5.cs oss seks ov ee CAMA bee NaR chau seem mene asia eels 19° C, 
WV Ot DULD THErMoOmMeter cs. i eicadine sree ce ak oa mick Reis aalenave Ook omens wide d aire 15°°O, (9 0crne) 
Ptrarehine sible sie ced hae ne Eos i ee Rt cRree er 490. (7.2° BD 














Reference to tables shows that the air contains sixty- wo per. te 
cent of all the moisture it is capable of holding at the tempera- ee 


ture of 19° C. (or 66.2° F.). 
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- There are hygrometers so made that one can read directly from 

- the instrument the per cent of moisture and need not, therefore, 
use any tables.or make any calculations. Hygrometers of any 
desired form can be furnished by any house dealing in physical 
apparatus, such as that of James W. Queen & Co., Philadelphia, 
or Eimer & Amend, New York City. 

Suppose one desires to hold the temperature of a room between 
50° F. and 65° and have the air contain from eighty to ninety-five 
per cent as much moisture as it can hold. How can one find 
how much apart the dry-bulb and wet-bulb thermometers should 
be? We turn to the left hand column in the table and find 
50° F.; we then follow the column horizontally to the right until 
we come to the figure ninety-five. We then follow this column 
up vertically and find at the head the figure 0.7° F’. which: means 
that if the dry-bulb thermometer is 0.7° F. higher than the wet- 
bulb thermometer, the air contains ninety-five per cent as much 
moisture as it can hold, or the highest limit we want. We, then, 
in a similar manner, find that at 65° F. the two thermometers 
will be 3.6° F. apart when the air holds eighty per cent moisture, 
the lowest limit we want. Therefore, if we keep our two ther- 
mometers within 8° F. of each other and between the tempera- 
tures of 50° F. and 65° F., we shall have a degree of moisture 
varying from eighty to ninety-five per cent of saturation. 

One precaution should be emphasized in reference to reading 
the themometer. Before one takes a reading, a current of air 
should be passed over the hygrometer. This may be done by 
fanning the instrument with the hand gently just before reading 
-off the temperature. The object of this is to make sure that the 
air in contact with the wet-bulb thermometer is as dry as the rest 
-of the air in the room; owing to evaporation, the air around the 
wet-bulb thermometer may contain more moisture than the rest 


of the airin the room. By bringing into contact with the wet- 


bulb thermometer some less moist air, more water evaporates, and 
the greater will be the difference between the readings of the 
two thermometers. 

Fleischmann states that the air in a cheese-curing room or cel- 
lar (kasekeller) should never gu below 10° C. (50° F.), and never 
above 18° C. (64.4° F.). The moisture should not drop below 


sixty-five per cent of saturation. 
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‘Degrees | Degrees | 0.0°C. | 0.2°C. | 0.4°C. 
nt. ahr, | O:08R.OraeR 0. 79H, | Ls Lobe 
¥ oo +o *-@® ¥ 
S3 | 53 | $3 | 83 
A 
oD {<b} i) oD 
| Ae | ee | we | AB 
4 ? EE ee NS ee |e | eee eee 
8.0 46.4 100 97 94 91 
8.2 46.8 100 97 94 91 
84 47.1 100 97 94 91 
8.6 47.5 100 97 94 91 
8.8 47.8 100 97 94 92 
9.0 48.2 100 97 94 92 
9.2 48.6 100 97 94 92 
9.4 48.9 100 97 95 92 
9.6 49.3 100 97 95 ~ 92 
9.8 49.6 100 97 95 92 
10.0 50.0 100 97 95 92 
10.2 50.3 100 97 95 92_ 
10.4 50.7 100 97 95 92 
10.6 51.0 100 97 95 92 
10.8 51.4 100 97 95 92 
11.0 51.8 100 97 95 92 
11.2 52.1 100 97 95 92 
i 11.4 52.5 100 97 95 92 
11.6 52.9 100 97 95 92 
11.8 53.2 100 97 95 92 
is 12.0 53.6 100 97 95 92 
o, 12.2 54.0 100 97 95 92 
12.4 54.3 100 97 95 93 
12.6 54.7 100 98 95 93 
/ 12.8 55.0 100 98 95 93 
13.0 55.4 100 98 95 93 
18.2 55.8 100 98 95 93 
13.4 56.1 100 98 95 93 
13.6 56.5 100 98 95 93 
13.8 56.8 100 98 95 93 
> 14.0 57.2 100 98 95 93 
14.2 57.5 100 98 95 93 
14.4 57.9 100 98 95 93 
14.6 58.3 100 98 95 93 
14.8 58.6 100 98 95 93 
15.0 59.0 100 98 96 93 
15.2 59.3 100 98 96 93 
15.4 59.7 100 98 96 93 
15.6 60.0 100 98 96 93 
15.8 60.4 100 98 96 93 
16.0 60.8 100 98 96 93 
16.2 61.7 100 98 96 93 
16.4 61.5 100 98 96 93 
16.6 | 61.9 100 98 96 94 
16.8 62.2 100 98 96 94 
17.0 62.6 100 98 96 94 
17.2 63.0 100 98 96 94 
17.4 63.3 100 98 96 94 
17.6 63.7 100 98 96 94 
17.8 64.0 100 98 96 94 
18.0 64.4 100 98 96 94 
18.2 64.7 100 98 96 94 
18.4 65.1 110 98 96 94 
‘18.6 65.4 1¢c0 98 96 94 
‘ 18.8 65.8 100 98 96} 94 
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at Various Temperatures Accorpine To HyGromerter. 
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_ AND WET- BULB THERMOMETERS. 
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oc. | 8.200. | 8.420. | 3.6°0. | 3.8°0. | 4.020, 
4°F. | 5.8°F. | 6.19%. | 6.5°F. | 6.8°F. | 7.207. 
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Se 8.6°R, | 8.99; | 4.8°F, | 4.79. | 5.0°F. | 5. 
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73 vel 68 66 63 58 55 58 51 48° 
ke 73 71 68 66 63 61 58 56 53 51 49 
" 73 71 68 66 63 61 58 56 54 51 49 
‘ 74 rel 69 66 64 61 59 56 54 52 49 
74 71 69 66 64 61 59 57 54 52 50 
74 72 69 67 64 62 59 57 55. 52 50 
x 74 72 69 67 64 62 60 57 55 53 56 
& 74 73 70 67 65 62 60 58 55 53 Bi cae 
s 75 72 70 67 65 63 60 58 56 53 BI 
75 72 70 68 65 63 61 58 56 54 51 
a 75 78 70 68 65 63 61 59 56 54 52 
(6) 73 70 68 66 63 61 59 57 54 52 
é 75 73 71 68 66 64 61 59 57 55 52 
75 73 71 68 66 64 62 59 57 55 53 
64 62 60 58 55 53 
64 62 60 58 5B 53 
65 62 60 58° 56. | 54 
65 63 60 58 56.2 tid 
hee, 68 63 61 58 56 54 
65 63 61 59 5? 55 
65 63 61 59 57 55 
66 64 61 59 57 55 
66 64 62 60 58 55 
66 64 62 60 58 56 
66 64 62 60 58 56 
67 64 62 60 58 56 
67 65 63 61 59 57 
67 65 63 61 59 57 
67 65 63 61 59. 57 
67 65 63 61 59 57 : 
68 66 64 62 60 58 
68 66 64 62 60 58 
68 66 64 62 60 58 
68 66 64 62 60 58 
68 66 64 62 60 59 
68 7 65 63 61 59 
69 67 65 63 61 59 
69 67 65 63 61 59 
69 67 65 63 61 60 
69 67 65 64 62 60 : 
69 67 66 64 62 60 a 
70 68 66 64 62 60): otees 
70 68 66 64 62 60 f 
70: 68 66 64 62 61 ; 
70 68 66 65 63 61 )\ ae 
ri 68 67 65 63 61 
70 69 67 65 63 61 y 
71 69 67 65 | 63 | 61 
71 69 67 65 63 62 
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referred to the above dhiltetn for a general discussion of the 
ty ~ chemical changes produced by the Henig of cheese and the 
z a causes of such changes. | fee 

In October, 1892, several cheeses were made under differangl | 
conditions with special reference to studying in them the chemical 
ei: _ changes that take place in the ripening process. The details of 4 








276-306. These cheeses were kept under the’ same -condiionea i 
After the first month the temperature of the room in which they- 
were kept averaged sixty degrees F., without extreme variations. a 
The special conditions of eairantire to which it is desired to 

erat attention in this connection are-given below: ES 
Experiment No. 101. The milk from which this cheese was 2 a 
- made contained added cream. (See Bulletin No. 47, Part e a 
p. 276.) ' of 
Experiment No. 102. The milk ftom which this cheese was 
made had nearly half of its fat removed. (See Bulletin No. 47, 
Part II, p. 276.) | ; 
Experiment No. 103. In this experiment a portion of the 
milk had been exposed to foul air. (See Bulletin No. 47, Part — 
a II, p. 276.) , 
Experiment No. 104. By the conditions of manufacture 
employed, an excessive amount of moisture was Bie in ae 
- . the cheese.- _ | ~ 
Experiments No. 105 and 106 were alike in every respect a 
except in amount of rennet used; in 105, three ounces of © 
Hansen’s rennet extract were used, while in 106, nine ounces WE : 
the same extract were used. | 
i In the table below is given the composition of the different — 
cheeses when green and when five months old. : 
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Table showing loss of weight in five months. 


CuEEse Map From 100 Pounps or Mux. vie 































Se Pounds of | 
Bes asi | Woight when | oleae ance Tost ofS a 
Sens old. five months. | of cheese in — 
i five months. “ a 
i CO A Cea A ine 14.16 12.18 1.98 14.00. 
. 8 eee, 10.00 8.62 1.38: )) (So algveeem 
«LO An? OO ao ee 11.70 10.10 1.60 13.68 — 
0) EL Ge 1974440" 10730 Ve oe 20 ae 
Ma eS... cee TBO 10.40 1.40 1 8705m 
oy 0) AS 11.64 10.40 1.24 10.65 





Statement of results. 


1. The loss of weight for five months varied from 10. 75 to y 
17.2 pounds for 100 pounds of cheese and averaged 13.53 pounds. | 
2. The proportion of total loss of weight was practically the 
same in cream cheese as in the skim-milk cheese. 
_ 8. The loss of weight was greatest in cheese No. 104, which’ 
contained, when green, the largest amount of water of any 
_ cheese made from normal milk. : Pave 





2. Loss or WaTER IN RIPENING OF CHEESE. 


Table showing loss of water in five months. 





In Curse Mapg From 100 Pounps or Minx. RAEN AS 2 : 


Poundsof — ‘ 










NUMBER OF EX- Pounds of Per cent of 
PERIMENTS. Poundsof | water in | Poundsof | “vater in | Water lostin — 
water in | cheese when Ware aoe green cheese oy F 
green cheese.| five ey months. 08h ue rt pounds of 

eee, 4 


——— ee eee 


BOAO ols sae o!\e cinto 5.40 3.64 1.76 32.60 12.43 
12 MR 4.27 3.28 0.99 23.20 — 9.90 
MOB] ecb: 4 5's 4.40 3.23 Tale 26.60 OY 
ORE Ra 5.34 3.48 | 1.86 34.83: 3. 

BBP LOD TNs is) 5 ates 4.67 Ss EL 0-96 20.56 

ie : 91:52 4 


\ 





33 Statement of results. | 
rege The per cent of water in the cheese that was uperae in five, axe 


_ months varied from 20.56 to 34.83 per cent and averaged 26. 5B ae 

q per cent. Ae 

_ 2. The cream-cheese lost more water than the skim-milk ot: 

‘s _ cheese, but these results are not fully comparable, because the __ 
3 - cream-cheese was made into two small cheeses and the skim-milk 
ee cheese was made into a single cheese, and the cream-cheese, __ 

_ therefore, had considerably greater surface in proportion to its 


p. x Becht is 
a Be 8. Cheese No. 104, which when green contained the tances gee: 
amount of water of any of the cheeses made from normal milk, 
BS doit a larger proportion of its water than any other cheese. 

4 _ 4, The amount of water lost in five months for 100 pounds of 
"green cheese varied from 8.14 to 14.95 pounds and averaged 
ay: 60 pounds. 








ae 8. Loss or Soups iv Rieenrnc OF CHEESE. aie 3 


Table showing loss of solids in five months. 


Ee eee In Cuersz Mave From 100 Las. or MILE. 


pent. t ie ‘ oe EE ee eee ee eee ee eee ee eee 


ia ee NUMBER OF Pounds of 


Pounds of aes Per cent of Pounds of 
a EXPERIMENT. Pie solids in Pounds of : : 
solids in Sinoab hon solidalost in solids in solids lost for 


‘cheese when ida donths five Monten: cheese lost in 100 lbs. of 










a a Be ie green. sta five months. | green cheese, 5 
TOU... 8.76 8.54 0.29 2.50 1.57 
PY ee witcha 5.34 0.39 G84 3.906 

OS ieee 7.30 6.87 0.43 5.90 3.68 
Bee, ose s 7.10 6.82 0.28 4.00 2.25 
TU ea 7.13 6.69 0.44 Coli 3.73 
BLOG oe. cs). 7.04 6.79 0.25 3.55 2.15 ¥ 
Statement of results. mar 


ey: 1. The per cent of solids in the cheese that was lost in five 
_ months varied from 2.50 to 6.80 per cent and averaged 4.82 per 
cent. 
_ 2. The skim-milk cheese lost more than twice the amount of ae y 
Paclias lost by the cream-cheese and a larger amount than any rae 
aC ther cheese. The cream-cheese lost a smaller amount of solids 
than BBY, pier aeoae, am 


















Re amount of solids except one. 
4. The amount of solids lost for 100 pounds of green cheese 
-. varied from 1.57 to 3.9 pounds and averaged 2.88 pounds. 


4, Loss or Far anp Casein in Ripeninc or CHEESE. 9. 


Table showing loss of fat and casein in fiwe months im cheese ; 
made from 100 pounds of mith. Sethe 

















S Pounds of . Pounds of | . 
) & |Poundsof| fatin | Pounds of | casein in | Pounds of of cote peer ee 
; si fat in cheese casein in cheese casein lost | in cheese | for 100 The. 
fe green | when five reen when five in five lost in five | of- green ane 
z cheese. ee cheese. monte months. months, cheese. 
oa) 


Statement of results. : g 
1. A comparison of the second and third cplaninee in the table — a 
above shows that there was no loss of fat in ripening. The if 
-cream-cheese at no time showed any leakage of fat, as the tem- 
perature was kept sufficiently low to prevent such loss. 

2. In every case there was a loss of casein or nitrogen com- 
pounds, varying in amount from 0.11 to 0.22 pounds and mee 5 
ing 0.17 pounds for the cheese made from 100 pounds of milk; 
or, calculating the loss of casein for 100 pounds of cheese, BE 
amount varied from 0.9 to 2.2 pounds and averaged 1. 48 « 
pounds. es. 3 

3. The loss of casein was greatest in the skim-milk cheese and es 
least, with one exception, in the cream-cheese. 

4, The loss of casein was a little greater in the cheese which 
eh teh the larger amount of rennet. 





"syyUOUL OAT, 
e@.eeee T0d.14) 


“SY}UOUL OAT 
‘e" .(0" BS Be U90.14) 


*SYJUOUL OAT IT. 
e585 > gang 


Sration. — 


PERIMENT 


“SyJUOUL BATT 
st +5* a0 


“syyUOU OAT 
sess TIQ0KK 


x 


Fie = te eee at ks eB) ORL ONE, PL 
Wi glah on apie ane Rel peat ate UL OOMLC) 


NX 


uy 
J 
t 


‘sprou 


-TUINg/e JO WI0J u 
*10JBM Ul 


*IOV8M Ul 


giqnjos sumoy ut 


*pozATeus USA OSe0YO JO OSV 


u jo spunog 


“LNGWINRdIXH JO UAAWON 


I 


oijiad Jo spunog 
onjya Jo spunod 


JOSUy StII0j u 


3 
‘ues01j1U JO spanog 


"soplare JO UlIOJ 


uesod} 


a 


ues01}[U JO spunog- 
oT 
ue. 


‘spunodutoo umn 
-OUlMIB JO WIIOJ Ul 
uesol1}jIM JO spunog 


ORS 


| 
| 


‘HSHRHD JO SANNOG GHUGNAY ANO NJ 


‘ 


_ 280049 up sunsof quala,gip ut wabougyu fo QUNOUWD buynoys 1901 
“HSHEH a0 ‘PNINTATY xa NIEEYS) NI amondong SHONVHO POEUN: 


a 













“lanes decreased. 
_ 4, The cheese when green contained no nitrogen in the for 
i of amide compounds, while it contained from 0.26 to 0.5 per 







os ‘ea ammonium compounds, while it contained 0. 078 to 0.126 per 4 
cent at five months. oad 
4 In the table below, we give the percentage of nitrogen in 
- ae in the different forms, or the pounds of nitrogen in 
‘ - different forms for 100 Epo of nitrogen (or casein) 1 in the 
- cheese. at. 
















One Hunprep Pounps or NirroGgEN IN CHEESE. . 
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Per cent Per cent Per cent Per cent 

NUMBER OF | Ages of ch of nitrogen | Of choossin | “in choco, i chee 

Ai Ages of cheese : c ody ay 

_.  EXPERIMENT.| when analyzed. ahs eer form of | inform of form af en 
‘ ater albuminoid | amidecom- ||ammonium _ 

| . ee compounds. pounds. compounds. 
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— | | — OO 


PAG ess Green... ¢.%. Oe P Rey Bi ee eer fy yee rer 
- 101........| Five months.| 38.36 90.40 9.60 B58a ae 





(Greenw, S.% A OG RU Se ee <i ee ae 
Five months. 99.34 88.26 ayes 2.52 


iyo | 
Ona a 


Redes ek, 


metOa. ...; Five months.| 32.08 89.30 10.70 9.99 
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~ 104........| Five months.| 28.57 | 99.492 "58 
Bee AOSE 6 os Green cao) SEB AB Oe Dae pata: ie 30a 
_:105........) Five months. 37.46 87.60 “12.40 oa 


Green on ons. 4.32 i oe ea 


be eal I 04 8,"O."R) oe Leelee. 0lb 
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e . Statement of Fesults. 

‘Se 1. With a single exception, the cheese made from skim-milk 

contained the smallest proportion of soluble nitrogen compounds 

i at five months. 

2. The cheese made from milk containing added cream con- 

. tained, with a single exception, the largest proportion of soluble 

nitrogen compounds at five months. 

8. The cheese containing the largest amount of rennet con- 
tained considerably more of the soluble nitrogen compounds than 
did any other cheese at five months. 

4, The amount of scluble nitrogen compounds varied from 
28.57 to 47.33 per cent of the total nitrogen in the cheese and 
averaged 35.52 per cent. — 

* 5. The per cent of nitrogen in the form of albuminoid 
compounds, at five months, varied from 86.07 to 92.42 per 
cent of the total nitrogen in the cheese and averaged 88.34 per cent. 

6. The per cent of nitrogen in the form of amide compounds 
varied from 7.58 to 13.93 per cent of the total nitrogen in the 
cheese and averaged 11.66 per cent. 

7. The per cent of nitrogen in ammonium compounds varied 
from 2.42 to 3.51 per cent and averaged 2.92 per cent of the total 
nitrogen in the cheese. 


6. GENERAL SumMARY oF Resutts RELATING TO THE CHANGES 
THAT TAKE PLAcE IN THE RiIPENING OF CHEESE. 


1. Total loss of weight in ripening of cheese. 


In five months the loss of weight varied from 10.65 to 17.2 
pounds for 100 pounds of cheese and averaged 13.53 pounds. 


I~ 


2. Loss of water mm ripening of cheese. 


In five months the. loss of water for 100 pounds of cheese 
varied from 8.14 to 14.95 pounds, and averaged 10.6 pounds; 
this was equivalent to from 20.56 to 34.83 per cent of the water 
in the cheese, with an average of 26.58 per cent. 
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3. The loss of solids in ripening of cheese. 


St 
ree 
% 


““ 


_ In five months the loss of solids for 100 pounds of cheese varied 

_ from 1.57 to 3.9 pounds, and averaged 2.88 pounds; this was 

equivalent to from 2.5 to 6.8 per cent of the solids in the 
_ cheese, with an average of 4.82 per cent. 
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4. Loss of fat m ripening of cheese. ce 


There was practically no loss of fat in five months. 5 a & 


5. Loss of casein in ripening of cheese. a. 
In every case there was a loss of casein (nitrogen compounds) _ 
varying in amount from 0.9 to 2.2 pounds for 100 pounds of | ~ 
cheese, and averaging 1.48 pounds; this was equivalent to from 
4 to 7.83 per cent of the total casein in the cheese, with an 
average of 6.15 per cent. 


6. Changes in form of casein in ripening of cheese. ‘sy 

1. In every case the amount of soluble nitrogen compounds 
increased very much in five months. In the cheese, when green, © — 
the amount of nitrogenin soluble form varied from 0.1 to 0.26 
pounds in 100 pounds of cheese, and averaged 0.16 pounds, 
which is equivalent to from 3.12 to 7.19 per cent of the 
total nitrogen in’ the cheese, with an average of 4.23 per cent. 
When five months old, the amount of soluble nitrogen varied 
from 0.98 to 1.7 pounds in 100 pounds of cheese and averaged 
1.24 pounds, which is equivalent to from 28.57 to 47.33 per cent 
of the total nitrogen in the cheese, with an average of 35.52 
per cent. . 

2. The cheese, when green, contained no nitrogen in the form = 
of amide compounds, while, at five months, there were contained es 
from 0.26 to 0.5 pounds in 100 pounds of cheese, with an aver- : 
age of 0.39 pounds, which was equivalent to from 7.58 to 
13.93 per cent of the total nitrogen in the cheese with an average 
of 11.66 per cent. | 

3. The cheese, when green, contained no nitrogen in the form 


of ammonium compounds, while, at five months, there were con- 
tained from 0.078 to 0.126 pounds in 100 pounds of cheese, 
with an average of 0.103 pounds, which was equivalent to: ae 
from 2.42 to 3.51 per cent of the total nitrogen in the cheese, _ ; 
with an average of 2.92 per cent. Bi 


4. The cheese, in the manufacture of which the largest amount 
of rennet was used, contained considerably more of the soluble 
nitrogen compounds than did any other cheese at five months. , 
_ 5. The cheese made from partially skimmed milk contained the 

smallest proportion of soluble nitrogen compounds at five months, 
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3 ‘VIIL— EXPERIMENTS RELATING TO THE MANUFAC. 


TURE OF CHEESE FROM NORMAL MILK RICH IN 


Pe PAT: 


In the experiments made in the manufacture of cheese during — 


the season of 1892, we found no milk in any considerable quan- oie : 


tity that contained over 4.4 per cent of fat. It was, therefore, 
considered desirable to supplement the work of last season by 
ppeting cheese from milk containing fat varying in amount from 
_ four to five per cent. The milk used varied in its fat: content 
- from 3.65 to 5.25 per cent. The milk containing 4.7 per cent of 


_ fat and more came from the well-known Jersey herd of Pittsford 
: farms, owned by Mr. W. F. Hawley. These cows were in various 


_ stages of lactation, but those in the earlier stage predominated, 
the milk of strippers being excluded. The Jersey milk used 
“came from a selected portion of the 150 animals comprising the 
herd. The milk used in the other experiments consisted mainly 
of the mixed milk of our station herd and of a herd of grade 


“ _ Holsteins, the cows being in various stages of lactation. 


The making of the cheese was done by Mr. E. L. Stone, of | 
~ Mannsville, N. Y., whose cheese factories are justly noted for the 


- fine quality of thet product. 


For details relating to previous experiments, see Bulletins 37, 


43, 45, 46, 47 and 50. 
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Statement of results, = 5 ok 


1. The time required for the milk to begin to thicken ator the 
addition of rennet varied from nine to twenty-five minutes, and 
averaged fifteen minutes. Les y 

9. The time from adding rennet to cutting curd varied from 
fifteen to sixty minutes, and averaged twenty-nine minutes. 
‘8. -'The time required to heat to 98° F. after cutting and stirring 
HS curd varied from thirty to eighty-one minutes and averaged mar 
minutes. Ke 

4. The time from reaching 98° to drawing whey varied from an 
twenty to 360 minutes, and averaged 100 minutes. i 

In general, it can be said that the behavior of the milk riot in " 
Be Fiat was in no way different from that of ordinary milk. No 
te special precautions had to be observed. The curd was as firm as . 

“that made from average factory milk. | 















4 / 


III. The Composition of the Milk Used. 


In the accompanying table, the composition of milk is given a 
_ for groups arranged according to the per cent of fat in the milk. 
_ The lowest, highest, and average results are given for each group : 
~and then the average of all. 


\ 
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Statement of results. 
1. Pounds of solids in 100 pounds of milk. 
The amount of solids in 100 pounds of milk varied from 12.46 
to 14.94 pounds, and averaged 14 pounds. 
2. Pounds of fat in 100 pounds of milk. 
The amount of fat in 100 pounds of milk varied from 3.65 to 
5.25 pounds, and averaged 4.56 pounds. 
3. Pounds of casein and albumen in 100 pounds of milk. 
_ The amount of casein and albumen in 100 pounds of milk varied 
. from 3.1 to 4.01 pounds, and averaged 3.65 pounds. 
4, Pounds of casein in 100 pounds of milk. 
The amount of casein in 100 pounds of milk varied from 2.44 
_ to 3.18 pounds, and averaged 2.92 pounds. 
5. Pounds of albumen in 100 pounds of milk. 
-The amount of albumen in 100 pounds of milk varied from 0.56 
to 0.85 pounds, and averaged 0.73 pounds. 
6. Pounds of sugar, ash, etc., in 100 pounds of milk. 
The amount of sugar, ash, etc., in 100 pounds of milk varied 
from 5.52 to 6.05 pounds and averaged 5.79 pounds. 


1. Rewation or Casrin to ALBUMEN In Normat-Mitx Ricw my Fart. 


For a discussion of this subject in connection with the results 
of last season’s .work, the reader is referred to Bulletin No. 50, 
pp. 40-43. 
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TABULATED GENERAL SUMMARY. 














Pounds of Pounds of 
Pounds of . Pounds of 
albumen in 100| C2seinin 100 | albumen in, | °*Potnd of 
pounds of. Ba ed hes ike bumen in 
milk milk. milk, milk 3 } 
o SS ee ° 2.44 e 3.09, 
Greatest Se. LR ag aR Re: 4.01 3.18 0.85 5.46 
a 3.65 | 2.92 | 0.73 4.00 
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ieee | Statement of results. 

1. Pounds of casein in 100 pounds of milk. 

There were from 2.44 to 3.18 pounds of casein in 100 pounds 
_ of milk, with an average of 2.92 pounds. 

"9. Pounds of albumen in 100 pounds of milk. 

The amount of albumen in 100 pounds of milk varied from 
0.56 to 0.85 pounds, and averaged 0.73 pounds. 

3. Pounds of casein for one pound of albumen. 

For each pound of albumen in the milk the casein varied from | 
3.09 to 5.46 pounds, and averaged four pounds. 

The general results compared with those of last season appear 
to suggest that in milk richer in fat there is a larger proportion 
_ of casein relative to albumen than in milk less rich in fat; that 
in other words, in rich milk a larger proportion of the nitrogen 
~ compounds can be utilized for cheese-making. Further study is 
_ needed to confirm this statement, but our results are suggestive 
__ on this point. 
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eo. Revation or Far to Casein 1x Normat Mirx Rion m Fat. 
For a discussion of this subject in connection with the results 
of last season’s work, see Bulletin No. 50,, pp. 438-49. 
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Pounds of Pounds of Pounds of 

fat in 100 casein in 100 fat for one 

pounds of pounds of pound of 
milk, milk. casein in milk. 
3.65 2.48 1.47 
3.85 2.60 1.48 
3.90 Pyare g 1.41 
4.10 2.75 1.49 
4.10 2.44 1.68 
4.10 2.64 1.55 
4.15 2.55 1.63 
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TABULATED GENERAL SUMMARY. 
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| Pounds of Pounds of 











Ponnds of 
fat in 100 casein in 100 fat for one 
pounds of pounds of pound of 

milk, milk. casein. 
WEP AREAC ek eee. o% Ce ea oF 68 8 Ri Ce eeeewe 3.65 2.44 1.41 
BURR SG eT cate ces Ss. oe sele cs ecareat 5.25 3.18 1.72 


Mea ee Ta ose eis kak eh 4.56 2.92 1.56 


Statement of results. 


For each pound, of casein in the milk, the amount of fat varied 
from 1.41 to 1.72 pounds, and averaged 1.56 pounds. As com- 
pared with the results of last season’s work with milk varying in 
fat-content from 3.05 to 4.4 per cent, it shows a much closer 
agreement than might be anticipated. (See Bulletin No. 50, pp. 
44-47,) Over eighty per cent of these results are within one- 
tenth of a pound of the average of last season’s work. 


IV. Composition of the Whey. 


TABULATED SumMARY, Givina ComPposiITION oF WHEY. 








Pounds of Pounds of 
Pounds of Pounds of Pounds of ‘ 
water in 100 | solidsin 100 | fat in 100 lbs. | C@8einand al | sugar, ash, 


Ibs. of whey. | lbs. of whey. of whey. pues eee baer oe 


| ee | | | | TS 





Least ..... 92.50 6.84 0.20 0.84 5.51 

Greatest .. 93.16 7.50 0.56 1.09 6.27 

Average .. 92.85 het 0.33 0.97 5.85 
a 


. A ‘comparison of these results with those secured last season 
____ shows very close agreement in fat, and fairly close uniformity in 
; respect to the other constituents. (See Bulletin No. 50, p. 58.) 


| V. Composition of the Green Cheese. 

: 4 We present below the composition of the cheese arranged in 
4 _ groups corresponding to the composition of the milk, as given 
above. ai 
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» Hatement of ienli! 


a PP ounds of water in 100 pounds of green cheese. : 
= ~The amount of water in 100 pounds of green cheese varied . 
; - from 32.82 to 48.22 pounds, and averaged 37.83 pounds. 
2, Pounds of fat in 100 pounds of green cheese. i 
The amount of fat in 100 pounds of green cheese varied from : 
+ 28. 9 to 36.51 pounds, and averaged 34.35 pounds. 7 | 
8. Pounds of casein and albumen in 100 pounds of cheese. = 
The amount of casein and albumen in 100 pounds of cheese BS 
varied from 18.8 to 25.23 pounds, and averaged 22.52 pounds. ee 


ab -Retation OF Pan To CasEIN IN CHEESE Mapzr FROM Norman — aie 


re Mixx Rion iw Far. : Ret: 
ee For a discussion of this subject in connection with the results Be: 
re of last season’s work, see Bulletin No. 50, PP. 63-65. he Ca 
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TasLE SHOWING RELATION OF Fat To CasEIN IN CHEESE. 
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Statement of results. 


oh Ror each pound of casein in the cheese, the amount of fat 
_ varied from 1.40 to 1.68 Ibs. and averaged 1.52 lbs. 
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VI. Loss of Milk-Constituents in Cheese-Making. 


Table showing amount of milk-solids lost and recovered in 
cheese-making. 








Sd 


Pounds of Pounds of P an t of 

NUMBER Pounds of milk-solids milk-solids Per cent railk-aoiiad , 

OF EXPERI- | solids in 100 lost in whey recovered in | of milk-solids racoversiare 
MENT. Ibs. of milk. | for 100 lbs. of | cheese for 100 | lost in whey, *s re 


milk. ibs. of milk: heese. 





——— | | | | 


.30 49.44 50.56 


TIS ass 12.46 6.16 6 
TAS Poe 12.78 6.23 6.55 48.75 51.25. 
Be Boy os re hies 608 6.40 6.73 48.74 51.26 
LTO ee 13.46 6.36 Pat 48.25 52.75 
Tis ey 18.25 6.39 6.86 48.28 51.77 
19022522 13.33 6.58 6.75 49.36 50.64 
1G sane ay 13.26 6.27 6.99 47.28 52.72 
AVR 13.56 6.40 7.16 47.20 | 52.80 
tees. 13.25 6.18 “at 46.64 53.36 
ee ea 13.58 6.18 7.40 45.50 54.50 
Elem 13.30 6.23 7.07 46.85 53.15 
TOR fai. ss. 13.68 6.10 7.58 44.60 55.40 
Daiboe es. « 13.33 6.24 7.09 46.81 53.19 
Pare... 13.23 6.17 7.06 46.63 53.37 
OVE pee 18.64 6.27 7.37 46.00 54.00 
(Caan 18.75 6.13 7.62 44.60 55.40 
AS 13.80 6.30 7.50 45.65 54.35 
VON Sane 13:79 5.96 7.81 43.30 56.70 
5.95 4 Ble 43,24 56.76 
6.22 7.88 44.10 55.90 
6.36 7.44 46.10 53.90 
oo 6.25 7.92 44.10 55.90 
6.30 8.10 43.75 56.25 
6.25 8.22 43.20 56.80 
opal 8.20 42.93 57.07 
6.32 7.94 44 32 55.68 
6.45 8.23 43.50 56.50 
6.29 8.23 43.32 56.68 
6.25 8.11 43.52 56.48 
6.22 8.00 43.74 56.26 
6.45 8.37 43.52 56.48 
6.32 8.33 43.14 56.86 
6.37 7.88 44.70 55.30 
6.51 8.33 43.90 56.10 
6.38 8.25 43.60 56.40 
6.37 8.40 aoe ls 56.87 
6.38 8.49 42.90 57.10 
6.21 8.42 42.45 57.55 
6.27 8.46 42.57 57.48 
6.28 8.66 42.08 57.97 
6.21 8.62 41.88 58.12 





- (ee Sat ae “Statement of results. 
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_ of loss of milk solids in making rich milk into cheese. 





ea New ‘York AcmrovitonaL, Exrerncent Station, 


Pi: Pounds of solids in 100 pounds of milk. 


The solids in 100 pounds of milk varied from 12.46 to 14. 94 : 


pounds, and averaged nearly 14 pounds. 

2. Pounds of solids lost in whey for 100 pounds of milk. 

The amount of solids lost in whey varied from 5.95 to 6.58 
_ pounds, and averaged 6.27 pounds. 

3. Per cent of solids in milk lost in whey. 

The per cent of solids in milk that was lost in whey varied from 
41. 88 to 49.44, and averaged 44.80. 

It appears from these results, and from those secured last 


b: season, that the amount of milk solids lost for a hundred pounds of 


milk is fairly constant, being between 6 and 6.5 pounds. The 


_ amount of milk-solids recovered in cheese varied much more, 
Be ‘ ranging from 5.31 to 8.66 pounds for milk containing from 3 to 
__ 5.25 percent of fat. Itappears that when the milk-solids increase, 
the cheese-producing solids, the fat and casein, increase, while 
4 the whey-solids, the albumen, sugar and ash, increase very little 

-In comparison. It, therefore, results that in rich milk a larger — 


" proportion of the solids is utilized in cheese-making than in dite 
_ case of poorer milk ; in other words, there is a smaller proportion 


39 









‘Taste SnHowine Amount or Far RecoverEp anp Lost 1n CHE 
MAKING. ; 






Me, 





Pounds of Pounds of | ‘e 
NUMBER Pounds of Patdostin fat recovered | Per cent of 
OF EXPERI. | fat in 100 Ibs. | yo. for 100 | in cheese for | | fat in milk 
MENT. of milk. Tha of milk 100 ut de lost in whey. 









Co OM ay eee 3.65 0.27 3.38 7.40 
145 3.85 0.30 3.55 7.80 
111 3.90 0.31 3.59 7.95 
112. 4.10 0.28 3.82 6.83 
118 4.10 0.27 3.83: 6.59 
122 4.10 0.37 3x73 9.02 
116 4.15 0.28 3.87 6.75 
118 4,20 0.29 3.91 6.90 
117 4.20 0.22 3.98 5.24 
143. 4.20 0.24 3.96 5.70 

ie 114 4.95 0.27 3.98 6.35 

a 108 4.30 0.39 3.91 9.07 
115 4.30 0.24 4.06 5.58 
120 4.30 0.45 3.85 10.47 
140. 4.30 0.31 3.99 7.20 
142 4.40, 0.25 4.15 5.68 
146 4,40 0.23 4.17 5.23 
ELL 4.45 0.31 4.14 | 6.97 
109. 4.50 0.24 4.26. 5.55 
107. 4.55 0.30 4,25 6.60 
119. 4.55 0.39 4.16 8.57 
141, 4.65 0.24 4,41 5.16 
132. 4.70 0.26 4.44 5.53 
138. 4.70 0.28 4.42 5.96 
137 4,75 0.20 4.55 5.20 
144, 4.75 0.24 4.51 5.05 
129 4.80 0.26 4.54 5.40 
131 4.80 0.30 4.50 6.25 
139. 4.80 0.23 4.57 4.80 

147 4.80 0.17 4.63 3.54 
123 4.85 0.27 4.58 5.57 
135 — 4,85 0.34 4.51 780 
121 4.90 0.49 4.41 10.00 
134 ANDO Wie OF 81 4.59 6.32 
126 5.00 “0.27 4.73 5.40 
136. 5.00 0.31 4.69 6.20 
124. 5.10 0.29 4.81 5.70 
128 5.10 0.35 4.75 6.86 
130 5.20 0.34 4.86 6.54 
127 5.25 0.31 4.94 5.90 
5.25 0.29 4, 








A Poithds of fat abe for 100 Seunde of milk. . 
ee ‘The amount of fat lost in the whey varied from 0. 17 to 0. 49 


3 3. Per cent of fat in aaille lost in whey. 

_ The per cent of fat in milk that waslost in the whey in then 
_ process of manufacture varied from 3.54 to 10 per cent, and 

3 averaged 6. 36 per cent. 

In general, there was every appearance of slight loss of fat 

be, in making cheese from the milk rich in fat; the whey was clear 
nt and the loss in press was exceedingly sinhll These indications 


were confirmed by the results of analysis. The general results : ; i 


of our last season’s work are fully confirmed and all the facts 


| secured go to show that milk rich in fat can be made into cheese ~ : 


with a smaller proportion of loss than milk less rich in fat. 
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TABLE SHOWING AMOUNT OF CASEIN AND ALBUMEN RECOVERED AND Cha 
Lost IN CHEESE-MAKING. 











Pounds of Poundsof | rounds of | Percent of | Percent of 
OF EXPERI | albumen in | bumen lost ia | Dumen recov- | Spon Sogo | Simen in milie 
MENT. 100 Ibs. of | .whey for 100 | fred Mwhey | rink lost in | recovered in 
milk, Ibs. of mill. rriitees whey. cheese. | 
i fae 3.10 0.75 2.35 24.19 75.81 
145.... 38.94 0.78 2.46 34.07 75.93 
1 EO 3.39 O..o2 2.57 24.19 1d .0uee 
i EL OA Ace 3.41 0.81 2.60 23.75 76.25 
1d he hie 3.23 0.74 2.48 22.91 77.09 | 
122 i ak 3.28 0.76 2.52 23.17 76.83 
116 3 3.32 0.8] 2.51 24.40 75.60 
Le Bo Adie 3.47 0.80 2.67 23.05 76.95 
UAT ait 3.30 0.78 2.52 23.64 76.36 
Sere 3.49 0.82 2.67 23.47 76.53 
si 3.38 0.78 2.60 23.06 76.84 
1h US ASS A 3.77 0.84 2.93 22.28 77.72 
MAD of scie S's 3.46 ,0.81 2.69 23.41 76.59 
120... 3.37 0.79 2.58 23.44 76.56 
140... 3.438 0.81 2.62 23.63 76.37 
Mere 3. s 3.60 0.82 2.78 22.78 77.22 
BO ot. oss 3.60 0.85 2.75 23.61 76.39 
| A 3.68 0.87 2.81 23.64 76.36 
LOO 3.62 0.86 2.76 23.76 76.24 
ROT.) 3, 3.62 0.85 2.77 23/48 76.52 
iW Rk Ee 3.52 0.81 2.71 23.00 77.00 
DE picts» 3.65 0.86 2.79 23.56 76.44 
1) ne 3.83 0.93 2.90 24.28 75.72 
ISB 2. 3.76 0.88 2.88 23.40 76.60. 
i es CARO ome 3.73 * 0.85 2.88° 22.80 77.20 
Dit aes 3.76 0.86 2.90 22.87 77.18 
120 2 8 3.98 0.91 3.07 22.86 77.14 
AS Tega ais 3.93 0.94 2.98 23.92 76.08 
1G 5 PG oa 3.72 0.88 2.84 23.65 76.35 
bE Sea Re 3.69 0.84 2.85 22.76 T1524 58 
Ee Re 3.93 0.87 3.06 22.14 17. 86 
LOD ark 3.93 0.89 3.04 22.65 11.355 
ie YR : 3.86 0.94 2.92 24.35 75.65 
AOS. .c'e's a 3.89 0.92 2.97 23.65 76.35 — 
1213 gions : 3.99 0.89 3.10 22.30 77.70 
US alae 3.88 0.90 2.98 23.20 76.80 
ae %.00 0.89 3.11 22.25 77.75 
ee 3.94 0.90 4.04 22.84 77.16 
SUC. Sena 4.01 0.91 3.10 22.70 77.30 
La iets 3.86 0.90 2.96 23.32 76..68 
LBS etic 3.86 0.92. 2.84 23.88 


46.17. 
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Statement of results. 


1. Pounds of casein and albumen in 100 pounds of milk. 

The amount of casein and albumen varied from 3.10 to 4.01 
pounds, and averaged 3.65 pounds in 100 pounds of milk.. 

2. Pounds of casein and albumen lost in whey for 100 pounds 
of milk. ~ 

The amount of casein and albumen lost in the whey varied 
from 0.74 to 0.94 pounds, and averaged 0.85 pounds in 100 pounds 
of milk. : 

3. Per cent of casein and albumen lost in whey. 

The per cent of casein and albumen in milk that was lost in the 
whey varied from 22.14 to 24.4 per cent, and averaged 23.3 per 


~ cent. 


It will be seen that the proportion of loss was very uniform 
and entirely within the limits of our last season’s work with 
factory milk. All the facts thus far secured indicate that the 
proportion of casein and albumen lost in cheese-making is apt to 
be somewhat less i in rich than in poorer milk. 
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PREMEIENTS. 1 Be |g | 988°) 48s | 988 | hee 
38 TA sos SP) gga | gee sg f 

ga) Be | gam | Bes | 288 | Bee | 8 
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VD eee A 4-10 | 9.75.1" 1147 | 487 Bee en 
PLB) SS Peg 10-1 2 44) 11918 95 1 6.39138: 88 oF Oe ae 
a EAL aa 4.10 | 2.64 | 11.10°| 4/85 | 3.78 1-969 ee 
RARE Re. «2 4.15:|°2.565 4 11,48 | 4144-1887 |) 225 1e eee 

TE Soe eet. | 4.20 | 2.7bs0 11,00 4 4384-58. 
Pareles. . 4.20 |'°9:59 | 11.401 4.33 [82 9B") O35 ore ae 
SR A 4.90. }°9276 4) 11070} 4,30 1°3296 | 2.67 eae 
Ade Pe le vie a od os 4,95 | 2,68 | 11.40 |] 4.38 | 3.98 | 2.601 0. 
CS re 4.30.| 2.97 |. 12.00 |°4.42 | 8.91 | 2.087) age 
La ee 4,30 | 2.78 | 11.63 } 4.54 | 4.06 | 2.65 | 0. 
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4: De viola a green Ape from 100 Sarna of milk varied from 
9 9.7 5 ng 14.2 pounds, and ee 12.35 pounds. 


“Axouxt or Water RETAINED IN Coresre Mapr FROM 100 Pour 
or Minx. 





_ The amount of water retained in the cheese made from 100 
pounds of milk varied from 3.2 to 6.39 pounds, and averaged 4.7 
_ pounds. The variation in amount of water retained in cheese is _ 
governed more or less by the composition of the milk; thatis, 
the larger the amount of fat and casein in 100 pounds of milk, 
the larger will be the amount of water that the fat and casein 
a _ will retain in the cheese; but serious variations are caused by oo) 
difference in conditions of manufacture, and it is possible so to 
influénce the amount of water retained in the cheese that the 
- latter will have no definite relation to the composition of the 
milk. It is undoubtedly true that the fat and casein have a 
_ different capacity for retaining moisture, and the casein, naturally, | 
under like conditions, will retain more moisture than the same ev 
amount of fat; but the results of our work do not suffice to show 
that the amount of water retained in the cheese bears ALY, oa 
es ¥ - definite relation to We amount of casein in the cheese. x 


ae 


° 2 












” Cx Amount oF WATER Rerarnep IN Curesr Maps From 100 . 
es: ‘ Povnps or Mixx, a 








ay The amount of fat retained in the cheese made from 100 oY. 
G pounds of milk varied from 3.38 to 4.96. pounds, and averaged — 
_ 4.27 pounds. When the fat in the milk increased, the amount of __ 
fat retained in the cheese very closely followed the increase Of 
fat in the milk. : | 





- 


* \ ye 
4 Axoust or Casrin Rerainep in OCneeseE Mapre From 100, ‘ es 
ast Pounobs or Mixx. aii: 


sf on The amount of casein retained in 100 pounds of cheese varied ” ut 
pas 9.35 to 3.11 pounds, and averaged 2.8 pounds. ie 
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5. Renation oF Far in Mitx To YIELD oF CHEESE. 
Table showing relation of fat in milk to yield of green cheese. 


Pounds of 
cheese con- 
taining 36.5 
per cent. of 

‘water made 
from 100 lbs. 
of milk. 


NUMBER OF EXPERI-| ¢ 
MENT. 
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pn ie 
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.48 
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New York AGRICULTURAL EXPERIMENT STATION. 313 


Statement of results. 


The amount of cheese made for each pound of fat in milk 
varied from 2.53 to 3.23 pounds and averaged 2.71 pounds. If - 


__ we calculate the yield for cheese containing the same amount of 


water (36.5 per cent) as the average of our last season’s experi- 
ments, the yield varied from 2.54 to 2.78 pounds and averaged 
2.65 pounds. Arranging the results contained in the above table 
by groups, we have the following table: 
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z | se | $2 | eau | aFe 

sf | as BS gna | 28 

2h | #3 Be Sasy | $89 

GROUPS. “3 | 36 A S283 | 338 
SG ws ok | ECE ae 
|e. | Sef | Suke | Suge 
o5 ro Bed oF ae h b= Bell 
| ge | 52a | ese | fase | S986 

a 7 a a a 

PK bontaits Milk contain-| Least . 3.65 i eer 2.53 | 9.98 2.68 
ing from 3.65 Greatest.| 3.90 | 11.20 Pedi st LOGE 2.72 
to 4.00 percent} Average.| 3.80 | 10.60 2.79 | 10.29 2.71 
of fat. 

IL Milk contain-| Least ...| 4.10 | 11.10 2.68 | 10.64 2.60 
ing from 4.00] Greatest.| 4.25 | 13.25 S295 11 a8 2.78 
to 4.25 percent) Average.! 4.16 | 11.65 2°80 cpr 1E 1) 2.67 
of fat. 7 

_ JIL Milk contain-| Least ...| 4.30 | 11.18 2260 °k 11219 2.60 
ing from 4.25 Greatest.| 4.50 | 13.30 2.09 1934 2.78 
to 4.50 per cent] Average.| 4.37 | 12.00 Poe me at! 2.70 
of fat. | 

IV. Milk contain-) Least ...| 4.55 | 11.43 F261 a LI87s 2.58 
ing from 4.50 Greatest. 4.75 | 13.10 2.80 | 12.95 2.76 
to 4.75 per cent) Average.| 4.66 | 12.46 2.67 |\012) 54 2.69 
of fat. 

__V. Milk contain-| Least ...| 4.80 | 12.65 9.61 | 12.61 2.54 

-- ing from 4.75 Greatest. 5.00 | 14.00 P8001 seas 2.72 
to 5.00 per cent; Average.| 4.87 | 18.23 2.72 | 12.94 2.66 
of fat. ( 

VI. Milk contain-} Least ...| 5.10 13.15 2 OR 18607 S057 
ing from 5.00 Greatest. 5.25 | 14.20 2.78 | 13.66 2.68 
to 5.25 per cent} Average.| 5.18 | 13.67 2.64 | 138.46 2.60 
of, fat. OSS Ce | | 
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VIII. General Summary of the Results of Experiments in the 

‘Manufacture of Cheese, from Normal Milk, Rich in Fat. 

1. Tae Composition or Normaut Mix, Rion in Fart. 
1. Pounds of solids in 100 pounds of milk. 

The milk-solids in 100 pounds of milk varied from 12.46 to 

14.94 pounds, and averaged 14 pounds. 
2. Pounds of fat m 100 pounds of milk. 

The fat in 100 pounds of milk varied from 3.65 to 5.25 

pounds, and averaged 4.56 pounds. 
3. Pounds of casein and albumen m 100 pounds of milk. 


The casein and albumen in 100 pounds of milk varied from 3.1 
to 4.01 pounds, and averaged 3.65 pounds. 


4. Pounds of case im 100 pounds of milk. 


The casein in 100 pounds of milk varied from 2.44 to 3.18 
pounds, and averaged 2.92 pounds. 


5. Pounds of albumen mm 100 pounds of milk. 


The albumen in 100 pounds of milk varied from 0.56 to 0.85 — 
pounds, and averaged 0.73 pounds. ~ 


6. Relation of casein to albumen in normal milk. 

For each pound of albumen in the milk, the casein varied from _ 
3.09 to 5.46 pounds, and averaged 4 pounds. 

7. Leelation of fat to casein in normal milk. 


For each pound of casein in the milk, the fat varied from 1.41 
to 1.72 pounds, and averaged 1.56 pounds. 


9. Tue Composrrion or Wary. 
1. Pounds of solids in 100 pounds of whey. 
The amount of solids in 100 pounds of whey varied from 6.84 
to 7.5 pounds, and averaged 7.15 pounds. 
2. Pounds of fat in 100 pounds of whey. 


The amount of fat in 100 pounds of whey Mave! from 0.2 to 
0.56 pounds, and averaged 0.33 pounds. 
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3. Pounds of casein and albumen in 100 pounds of whey. 


\ 


The amount of casein and albumen in 100 pounds of whey 
varied from 0.84 to 1.09 pounds, and averaged 0.97 pounds. 


3. THe Composition or GREEN Curerse Mapvr rrom Norma Mir. 
1. Pounds of water in 100 pounds of green cheese. 
The amount of water in 100 pounds of green cheese varied 
from 32.82 to 48.22 pounds, and averaged 37.83 pounds. It was 
the most variable constituent of the cheese. 


2. Pounds of fat im 100 pounds of green cheese. 


The amount of fat in 100 pounds of green cheese varied from 
28.9 to 36.51 pounds, and averaged 34.35 pounds. 


3. Pounds of casein in 100 pounds of green cheese. 


The amount of casein in 100 pounds of green cheese varied 
from 18.8 to 25.23 pounds, and averaged 22.52 pounds. 


4. Relation of fat to casein rn cheese. 


For each pound of casein in the cheese, the amount of fat 
varied from 1.4 to 1.68 pounds,-and averaged 1.52 pounds. 


4. Loss or Mitx-Constiturents in CuErse-Maxina. 
1. Loss of milk-solids in cheese-making. 

a. The amount of milk-solids in 100 pounds of milk that was 
lost in the whey in cheese making varied from 5.95 to 658 pounds, 
and averaged 6.27 pounds; this was equivalent to from 41.88 to 
49.44 per cent of the solids in the milk, with an average of 44.8 


per cent. 
b. The per cent of solids in the milk lost in the whey dimin- 


ished as the fat increased. 


2. Loss of fat im cheese-making. 
a. The amount of fat in 100 pounds of milk that was lost in 
the whey in cheese-making varied from 0.17 to 0.49 pounds, 
and averaged 0.29 pounds (nearly 5 ounces); this was equiva- 
lent to from 3.54 to 10 per cent of the fat in milk, with an aver- 
age of 6.36 per cent. | 
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b. The proportion of fat in milk that was lost in cheese-mak- 


ing was entirely independent of the amount of fat in the milk, 


The variations in loss were due either to the condition of the — 


milk or to some special conditions employed in manufacture. 


3. Loss of casein and albumen in cheese-making. 
a. The amount of casein and’ albumen in 100 pounds of milk 


that was lost in the whey in cheese-making varied from 0.74 to” 


0.94 pounds, and averaged 0.85 pounds; this was equivalent to 
from 22.14 to 24.4 per cent of the casein and albumen in the 
milk, with an average of 23.3 per cent. 

b. The proportion of casein and albumen lost in cheese-making 
was, in general, very uniform and was little influenced by varia- 
tion in the conditions of manufacture. 


5. rr cuNcE or Composition oF Mitx on YIELD or CHEESE. 
1. Yveld of green cheese from 100 pounds of milk. 


From 100 pounds of milk there were made from 9.75 to 14.2 


pounds of green cheese, the average being 12.35 pounds. 


2. Pounds of milk required to make one pound of cheese. 
There were from 7.04 to 10.25 pounds of milk required to 
make one pound of cheese, 8.1 pounds being the average. 


38. Amount of water retained im cheese made from 100 pounds of 
malk. 
The amount of water retained in the cheese made from 100 


pounds of milk varied from 3.2 to 6.39 pounds, and averaged é 


4.7 pounds. 


4, Amount of fat retained in cheese made from 100 pounds 
of milk, 


The amount of fat retained in cheese made from 100 pounds. s 
of milk varied from 3.38 to 4.96 pounds, and averaged 4.27 


pounds. The variation in the amount of fat retained in the cheese 


made from 100 pounds of milk followed very closely the varia- — 


tion of fat in 100 pounds of milk. 


5. Amount of casein and albumen retained in cheese made from 


100 pounds of milk. 


The amount of casein and albumen retained in the cheese made oat 
from 100 pounds of milk varied from 2.35 to 3.11 saga ont . 


averaged 2.8 pounds. 
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6. Relation of fat in milk to yield of green cheese. 
Each pound of fat produced from 3.53 to 2.238 pounds of cheese, 


_ the average being 2.71 pounds. 


IX. CHARACTER AND EXTENT OF INVESTIGATION 


MADE IN RELATION TO THE MANUFACTURE OF 
CHEESE IN CHEESE-FACTORIES DURING THE oh 
SON OF 1893. 


This station began its investigation relating to the manufacture 
of cheese in September, 1891, making eight preliminary experi- 
ments at the station and one at a cheese-factory. The investiga- 


tion was continued through the season of 1892, the work being 


divided between the station and various cheese-factories. In 
February and March, of 1893, some additional experiments were 
carried on at the station. 

In connection with the investigation carried on during the 


season of 1892, there were brought out some highly important 


results that were altogether new and unexpected. In order to 
confirm or modify these and some other results, it was decided to 
confine the investigation during the factory season of 1893 to 
fewer lines than in 1892, but to make the work on the selected 


lines more extensive. The object of this season’s work has, 


therefore, been to study, (1) the composition of normal factory 
milk, of whey and of cheese; (2) the conditions of manufacture, 
as found in actual practice; (3) the losses of milk constituents ; 
and (4) the relations existing between the composition of milk and 
the composition and yield of the resulting cheese. The entire 


work has been confined to commercial operations carried on in 


cheese-factories, and to the study of normal factory milk and of 
cheese made from normal factory milk. 7 ; 

It is designed to make this summary as complete in itself as 
possible, so that reference to previous bulletins will be necessary - 
only when the details of individual results are desired. Such 


detailed results of the season’s work of 1893 have been published 


in Bulletins 60, 61, 62 and 65. For the sake of comparison, the 
summarized a ate of the factory-work done during the factory 


ay “season of 1892 will be presented. 
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In Bulletin 37, in which were given the results of our first nine 


preliminary experiments in cheese-making, begun in the fallof 


1891, we made the following statement: ‘“ While, in most 
respects, fairly definite results were obtained, it must be kept in 
mind that the experiments so far are few in number and can 
scarcely justify any broad conclusions. The results of this first 
series of experiments should be looked upon mainly as valuable 
suggestions for future work; and, if the results of several series 
of investigations, made under varying conditions, agree, then we 
may be able to state definite general conclusions, which may be 
regarded as established facts.” The results of the work done 
during the seasons of 1892 and 1893 have fully justified the cau- 
tion contained in the above statement. Some ‘of the results of 
our first experiments have been confirmed, while others have 
been greatly modified by our later, more extended investigations. 
However, it will be noticed later that the results secured in the 
extended work of 1892, and in the much more extensive work of 
1893, show remarkable agreement ; and. we, therefore, are war- 
ranted in making some statements with definite positiveness, feel- 
ing that many of our results must be regarded as so conclusive 
that further work in these lines can only more fully confirm the 
results already secured by us. 

Our investigation has included over 250 experiments relating 
to the manufacture of American cheese and over 150 of these 
have been confined to cheese factories. 

NotTE.— The results of the work done by this station in relation to the manu- 


facture of cheese have been published in Bulletins 37, 43, 45, 46, 47, 50, 54, 56, 
60, 61, 62, 63 and 65, containing in all over 900 pages. 


1. Ports INVESTIGATED. 


1. The conditions of manufacture as found at factories. 
2. The composition of normal factory milk in New York State. 
* a. Milk solids. 
b. Fat. 
c. Casein. 
d. Albumen. 
e. Relation of fat to casein. 
J. Relation of casein. to albumen. 
3. The composition of whey. 
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4, The composition of green cheese. 
= a. Water. 
b. Fat. 
ce. Casein. 
d. Relation of fat to casein. 
é. Relation of fat to other solids. 
5. Loss of milk constituents in cheese-making. 
oe a. Solids. 
b. Fat. 
c. Oasein and albumen. 
6. Influence of composition of milk on composition of cheese. 
a. Fat. 
b. Casein. 
7. Influence of composition of milk on yield of cheese. 
a. Fat. | 
b. Casein. 
8. Influence of advancing lactation and of season upon the 
composition of the milk, yield of cheese, etc., during the factory 


season. | 
x 2. Extent or INvEstIGATION. 


The results secured during the season of 1893 represent 
the work of 100 days between April 12 and October 31. 
This work was done at 50 different factories which were located 
in 8 different counties — Cayuga, Herkimer, Jefferson, Lewis, 
- Madison, Oneida, Oswego and St. Lawrence. These are among 
our largest cheese-producing counties, excepting Cayuga, as is 
shown by the fact that the other seven counties produced in 1892 
- over sixty per cent of the entire cheese product of our State, 
according to the census report of our State Department of 
_ Agriculture. The work done was distributed as follows: 20 
¥ days at the No. 1 factory of E. L. Stone, at Mannsville, between 
y 










_ 48 other factories between April 13 and October 31. The study of 
- milk was continued through October at the factories of both Mr. 
Stone and Mr. Merry. In this work there have been used about 
750,000 pounds of milk, representing the average of not less than 
_ 5,00,0000 pounds of milk and the product of over 15,000 cows. 
_ The cows were very largely natives, though there were many 
grades and a few thoroughbreds. 

"g 41 


- 


April 17 and September 11; 25 days at the factory of G. Merry, 
_ Verona, N. Y., between April 12 and October 1; and 55 days at 
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Bi 1 addition to isles numerical ce furnished directly by chemi- 
ci Etenaiyis, there have been presented other data derived from — 
FP ihcko, the presentation of which was required for an intelligent 
a ~ discussion of the various points to which attention was called. ii. 
_ These derived numerical data aggregate several thousand in _ 
a 

. Still further, various data have been presented in regard ‘r 5 
Be the conditions of manufacture, and these have amounted to about = 
| a 600 in number. These numbers serve to indicate, to some te: 
extent, the very large amount of detailed work that this investi. 
; x Bipation has necessitated. ; 
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~ 4, Expranation Connecrep wirs tHe Fottowine Taste Contarn- 
ing AnatysEs or Mitx, Wury anp CHEESE. 


‘The analyses contained in the following table are arranged in _ ie 
Be: the order of months and weeks. Each analysis represents the 
‘ average of all the different milks that were used in our work 
oes that one week in that particular month. Thus, commenc-_ a 
_ ing with the second week in April, we have each week of each © te 
om month represented in unbroken succession during the season — Gu 
through October. Each average represents from two to twelve 
4 separate analyses. The amount of whey and the composition of  __ 
__ the cheese were obtained by the method adopted in Bulletin No. — 
50, and since used in our succeeding work. 
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XI. SUMMARY OF RESULTS RELATING TO CONDI- 
TIONS OF MANUFACTURE. 


While we can not draw any definite general conclusions from 
a study of the conditions of manufacture in respect to many 
important points, it is a matter of interest to consider briefly 
some of the more prominent facts observed. We shall present, 
in tabulated form, an outline of the data secured during the sea- 
son in regard to the following points: 
Ounces of rennet-extract used for 1,000 pounds of milk. 
Temperature of milk when rennet was added. 
Time required for rennet to coagulate the milk completely. 
Temperature to which curd was heated after being cut. 
Time from cutting curd to drawing whey. 
Length of string on hot iron when whey was drawn. 
Time from drawing whey to putting curd in press. 
Length of string on hot iron when curd was put in press. 
. Temperature of curd when put in press. 
. Time consumed in operation of cheese-making after adding 
rennet. 
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1. Ounces oF Rennet-Extract Usep ror 1,000 Pounps or Mirx. 
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General summary. 




















ounces per 1,000 pounds of milk and averaged 3 ounces for all 
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The amount of rennet-extract used varied from 2 to Sun 
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: 
the factories during the season of 1893. The variation in the — oe 


amount of extract used was, in considerable measure, due to the a 
fact that different kinds of extract were used at different we 


factories. 
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2. TEMPERATURE OF MILK wHEN RENNET was ADDED. 
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General summary. 


Least. Greatest. Average. 
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During the season of 1893 the temperature of the milk, when 
the rennet was added, varied from 80 degrees to 88 degrees 
Fahrenheit, and averaged 843 degrees Fahrenheit. 


8. Time Reeurrep ror Renner To CoaguLate THE MILK 


CoMPLETELY. 
; Average 
1893. April. | May. | June. | July. | Aug. | Sept. Oct. for 
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varied from 95 degrees to 105 degrees F. and averaged 99 ‘ye 
degrees F. The temperature employed at Mr. Stone’s was con- 
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The temperature to which the curd was heated after being out. , ‘i 


siderably above the average, aud undoubtedly caused some extra : 
loss of fat, as will be noticed later. ‘ 
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General summary. 
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The time from cutting curd to drawing whey varied from 1 _ 
hour and 25 minutes to 5 hours and 30 minutes, and averaged So ag 
hours and 18 minutes during the season. The time decreased 4 

momo hat from month to month as the season advanced. 
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The Piet of wore foul on a hot i iron when the whey | . 
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7, Tiwe From Drawine Wary to Purrine Curp in Press. 


April. | May. | June. | July. 
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y The time from drawing whey to putting curd in press varied if : 


* from 40 minutes to 6 hours and 15 minutes and averaged 1 hour 
and 58 minutes during the season of 1893. 
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The temperature of the curd when put in press varied from 70_ 
_ degrees Fahr. to 90 degrees Fahr., and ote 81 degrees Fahr. 
pouring the season of 1893. 
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ee making after the rennet was added varied from 2 hours and 12 — 
x ~ minutes to 9 hours and 50 minutes and averaged 6 hours for the | a 
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forall A STUDY OF THE COMPOSITION OF MILK 
me DURING* THE SEASON. | : 
The -data which have been accumulated during the past two 
___- years in connection with this investigation afford abundant mate 
____ rial for studying the composition of milk, whey and cheese and * 
also the variations in composition which occur with the advance , 
_- of the season. While chemical and dairy literature contains — 
é many analyses of the milk of individual cows, we have nowheniaat my 
_ _. outside of our own station records, been able to find connie 
analyses based upon the mixed milk of large numbers of cows — : 
_ and covering an extended, continuous period of time. Our data 
furnish us the most satisfactory means we have yet met with for | 
_ determining the average composition of the milk of our daira _ 
cows in New York State; and the same is true of the whey oe 
__cheese. — 3 on ' 
~~ The object of studying the composition of factory milk in con- 
nection with our investigation of cheese-making has been two. 
fold. It is important, in the first place, to know what the com- 
- position of factory milk is, taken as a whole, and to what varia- — 
tions it is naturally subject during the factory season, since the — 
en . of cheese Mee primarily upon the composition of ne 
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variable composition of milk, in order to ascertain whether the 3 
laws prescribing a fixed standard of purity for milk are based - 
upon actual facts, since the decision of this point involves the 
question of justice or injustice in the action of the statutes now 


a 
‘ 


in operation. , 

The milk studied represents the mixed morning and evening 
normal milk of numerous herds of cows. Since most dairymen 
who take their milk to cheese factories have their cows come in 
milk in the spring, our data represent the changes due to the 


advance of the period of lactation, modified, to a greater or less _ 


extent, by special conditions, such as food, weather, etc. 


We shall take up this study of the composition of milk under 


the following heads: 

1. Pounds of solids in 100 pounds of milk. 

2. Pounds of solids not fat in 100 pounds of milk. 

3. Pounds of cheese-producing solids Ma and casein) in 100 
pounds of milk. 


4, Pounds of whey-solids (albuffen, sugar, etc.) in 100 pounds 
of milk. 


5. Pounds of fat in 100 pounds of milk. 

Pounds of casein and albumen in 100 pounds of milk. - 
Pounds of casein in 100 pounds of milk. 

. Pounds of albumen in 100 pounds of milk. 

. Relation of casein to albumen in normal milk. 

(10. Relation of fat to casein in normal milk. x 
11. Relation of fat to casein and albumen in normal milk. 
12. General summary of results. 
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Tabulated general summary. 


Pounps oF ToTAL SOLIDS In 100 
Pounps oF MILE. 








Least. Greatest. Average. 
MMEEINCICL SALE Level av area ac) oC oe so 88 of orwrers 11.47 13.91 12.64 
Season of 1893: 
MOICT LACLOLY fares e650 bn ni vye gia oe lecsies ale es 11.98%}, 18225 12.66 
BRE ROLBALOT YT 00'S. So, sw selinsva teh ts ake) oat LE. Ot: | 413.87 12.62 
mtorty-eight factories. .... 0... eee toes 1) er 0a at I 12.72 
Average for 1892 and 1893.........| . Resta Ay ae baaEE 12.67 








a. If, in the first of the foregoing tables, we compare the 
variations in the amount of milk-solids, we notice that, month 
for month, the variations are quite uniform. In the general 
averages for the season, the results are remarkably close, when 
we consider the variety of conditions Eos which the milk was 
produced. 

b. In studying the monthly averages for 1893, we notice that 
there was a constant increase in solids through April, May and 

_ June, then a marked decrease in July, which continued through 
the first half of August, after which the solids increased and 
continued so to do during the rest of the season. 
The question at once suggests itself as to why the months of 
July and August formed an exception to the general rule that 
the milk-solids increase as the period of lactation advances. As 
we shall see later, the change was such-as to have a far-reaching 

influence upon the composition of the milk and upon its relation 

to cheese-making. Only one explanation can be found for the 
facts: In July the pastures commenced drying up and this con- 
tinued well into August; this condition was made worse by the 
_ activity and number of grasshoppers that came in August; add © 
_ to this the effect of the warm weather and annoyance by flies and 
__ we haye what is undoubtedly the true explanation of the facts 
- observed. It has been very generally believed that decrease of 
yield of milk is always accompanied by increase of. milk-solids. 
_ We appear to have an exceptional case here, and it will be of 
_ especial interest to notice upon what constituents of the milk- 
solids the decrease largely fell. There was, of course a really 
? Spetnormal condition in the matter of food, to say nothing of other 
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| unfavorable conditions. The food! was roost vale dry an it 
probable that there was, to some extent, a mild form of starvatio is 
The facts observed suggest a very interesting field for ‘speci 
research. 





the influence of food upon the composition of milk, smothers ; 

observed fact is of much interest. In studying the detailed | : 
- results, as given in previous bulletins, it will be noticed that ; 

about the middle of May there was a very marked change in the 
B character of the milk. Taking the results for the first half and — . 
Ps second half of May, the following arrangement makes prominent 











MY the fact above stated : vs 
a Pounps oF Soups IN 100 Pounps 3 
a oF MILE. ‘ora 
oo 
First half of May. ea es ay. of. = 
pee 

Stone’s factory... .\.. 3. Rls Mea ered 12.28 12.75 
Merry’s factory ..... NOG oeaipretden eases tan pare 11.96 12. 15 
a SPD Cr AGLOTIO is ° aie a oie sikeh sale ube alent bs 12.18 12. 82 
it | ———_— ——— 
¥ ¥ a 
_ 12.14 12. 19° Be 
g _ 
ae 


This increase can hardly have been accidental, because it was: er . 
noticed to take place in all the factories. The explanation lies in 
s the fact that the cows were turned into pasture about the middle Fi 

of May. The influence was not only an increase in yield of mille 

but also an increase of the milk-solids. Our season’s work, there- — 

fore, brings out incidentally the inftuence of food upon the com- a : 
position and yield of milk, (1st) when there was a change from i 

dry to succulent food, and (2d) when there was a change from — : 
succulent back to dry food: How much influence actual lack of es 
food had early in May and again when the pastures became dry, — 

it is impossible to say. It would appear, then, that an abrupt — 
change from dry to succulent food may produce the double effec 

of increasing not only the yield of milk but also an actual increas 

| of milk-solids in 100 pounds of milk; and a marked change from 
: succulent to dry food may produce, on the other hand, not ool Yo 




































1892, April. | May. | June. | July. | Aug. | Sept. | Oct. 


fm | ff ef ef Lf 














a ae, eae eae } 8.27] 8.89] 8.85] 8.82] 8.60| 9.14/...... 
"Greatest Od 9.11] 9.03] 9.23| 8.98! 8.881 9.66|...... 
Ry, pee Sok at sed ea Epa ee eS ee uy zs } i 

Average ....../.....| 8.72] 8.95] 8.97} 8.92] 8.74] 9.44) 8.94 


1893. ar 
__ Stone’s factory: | ms 
mo beast)... Be ride 8.58} 8.68) 9.01] 8.73) 8.62) 8.95) 8.89}. is 
prareatest;......... 8.68] 9.14) 9.12; 9.05] 8.75) 9.01) 8.98)... mee 


Average ......, 8.53) 8.90} 9.05} 8.89) 8.70) 8.98] 8.94, 8.88 
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__ Merry’s factory: } ie 
OE a 8.48] 8.61) 8.86] 8.71) 8.72) 8.78) 9.07]...... : 
Greatest EW idK recep alate 8.53) 9.09) 8.99) 8.89) 8.80) 9.06 O9 80Ts ae 

Average ...... 8.51] 8.88] 8.92) 8.82) 8.77] 8.85 9.201 8.86) e 

48 factories: | | a oe 

_ Least | EES ee .| 8.40) 8.58] 8.82) 8.77 8.68) 8.89) 9.12)...... 0 

_ Greatest Set en 8.63) 9.17) 9.16) 9.02) 8.97) 9.20, 9.385)...... 00 

a Average ......| 8.52| 8.89] 9.06/ 8.87| 8.80] 9.05] 9.26, 8.95 

_ Average for 1893 ..| 8.55| 8.89] 9.03} 8.86] 8.76] 8.94) 9.17| 8.91 a 

Average for 1892 oe 

See and 1893s. ...... 8.55) 8.85) 9.00} 8.90) 8.81] 8.88) 9.27) 8.92-  - 

| TaBULATED GENERAL SuMMARY. ei 

Pounds of solids not fat ir 100 pounds of milk. Fee 

Least. Greatest. | Average. a 

"Season of REGou NR Ngee eee a ER? elon § OL 86 8/04" ae 

Season of 1893: | Be 

"Stone's factory... rithcck ino SP, Sad 8.58. 9.14 | 8.88) eas 
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a. A comparison, month by month, of the amount of solids 
not fat in the table above shows that in each month the amount 
was strikingly close in the milk of the different factories; and, 


likewise, the averages for the entire season differed from one 
another within very narrow limits. 

6. In studying the monthly averages for 1893, we notice that, 
at the different factories, there was an increase of solids not fat 
during May and June but a decrease during July and August and 
then an increase during the rest of the season. This accords with 
the facts already pointed out in connection with the variation of 
total solids that occurred during the season, and the same explana- 
tion given above applies here also. 


3. Pounps or Cxruse-propuctye Soxips (Fat AND CASE In 100 
Pounps oF Mixx. 
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_ Pounds of cheese-producing solids in 100 pounds of milk. 
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Least. Greatest. Average, 













"Season of 1892. ee a eer 84 OF bod Teo 6.16 


‘Season of 1893: 
Saeed fA SOE Pe ee ee: 5.68 7.04 624 
_ Merry’s rere ee es, ee rie 5.48 7.44 6.19 
< Forty-eight PAGUITIONS . ti tts siteshigie dee eo 00 7/22 0. 257 ae 


_ Average for 1892 and 1893............. 
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a. The amounts of cheese-producing solids (fat and casein) 
show close agreement, when we study the results of the two sea- 
_ sons and the results of the different’ factories where work was 
4 done during 1893. The general averages differ within narrow 

_ limits. | 

6. The cheese-solids increased during May and June, decreased _ 
: Me in July and then increased during the rest of the season. The 
fluctuations were not so great. with the cheese-solids as with the 
) B total solids of the milk. 
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. a. The same agreement in the TLORLALY and general season i 
; 2 ‘averages is, aS previously noticed in the other solids, noticeable 
. in connection with the whey-solids (sugar, albumen, etc.). : 
Be, 3 The amount of whey-solids (sugar, albumen, etc.), increased 
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Pounds of fat in 100 pounds of milk. 
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Berend fe ie 3.40 
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Average for 1892 ae BRT el Sa eat daa ak pa 


_- a. The season’s average amount of fat found in the milk BF ey 
"different factories is so close as to be practically the same. The ~ 


- season’s average of the milk taken to cheese-factories in this State. — 
6. The* fat increased in May and remained about the same — 


during May and June; there was a slight decrease in July and coi 


- then a steady increase during the rest of the season. The fat was | 


| much less affected than the solids not fat by the dry pastures. ey 
. Tt will be seen that in August as compared with July there was” 
an increase of fat but a decrease of solids not fat. ° 
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TaBULATED GENERAL SUMMARY. 
Pounds of casein in 100 pounds of milk. 
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_b. The casein increased during May and June ann ‘the i. va 

"decreased during July and August, after which it increased for 

“the: ot of the season. Increase of fat in milk is generally accom- F 
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Pounds of albumen in 100 pounds of milk. 
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9. Revarion or Casern To ALBUMEN In Norma Max. 


Table showing relation of casein and albumen in milk. 
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TABULATED GENERAL SUMMARY. 


Pounds of casein for one pound of albumen m milk. 

















x — 

: = Least. Greatest. Average. 
Meeeseason Of 1892 2.) ee eee lence 2.60 4.60 3.74 
Season of 1898: 

mer tones factory .:........ Pe Ces. 2.80 5.58 3.66 
BE IIGETY SLACLOLY oe o8. os oe ce ee ees Ae 2.92 4.79 3.57 
‘ meorty-eight factories... 2. bee ee es 2.95 4.50 3.60 
4 Larner am eee 
¥ average tor 1892 and: 1893) 8.46 si. Pa wo. Vrgteuies.. 3.66 
i 

oe — 


a. The proportion of casein to albumen varied within wide 
__ limits in each set of experiments, but the general averages are 
quite close. . 
E 6. Taking the general monthly averages, we find that the 
proportion of casein, relative to albumen, was greatest in April 
and diminished during \May and June, after which it increased 
continuously during the rest of the season. 
The effect of the food and weather upon the casein and albu- 
men was such as to decrease both in July and August, as we have 
previously seen; but the decrease affected the albumen more than 
__ the casein and, consequently, there was an increased amount of 
casein relative to albumen in July and August. This fact is of 
importance in connection with cheese-making, since the decrease 
in cheese-yield was not so great as it would have been, had the 
_ decrease fallen upon the casein exclusively or more than “upon the 
_ albumen. The facts fully confirm those secured last year and 
show that the proportion of casein to albumen in milk is very 
variable. The fact is also demonstrated more emphatically than 

ever that, in studying the composition of milk with reference to 
cheese-making, we can not be guided by the amount of casein 
and albumen taken together but must know the amount of casein 
by itself, separate from the albumen. 










10. Revation or Fat to Casein 1n Normat Mik. 


Fat and casein are the two constituents of milk that are most 
_ essential to the production of cheese, and the amount of these two 
substances in milk largely determines the yield of cheese. If 


fein increases waeeels in amount oe the fat increases, ther 


Dae: 


the fat must be a fairly accurate set in determining the amou 
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Per ent. of 
casein in milk. 
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~ Second Reel 3.46 
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June. 
. First week ......... 3.67 
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Third week . ese Sieg hs: e 
. Fourth week . Eee age 3.63 
; Average for June 3.66 
a : July. 
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Mace 3.64 
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v4 : , 
Average for July ... 3.62 
coe August. 
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nt 1893 Per cent. of | Percent. of | for one pound | casein : 
. ; fat in milk. | casein in milk.| of caseinin | pound of fat 
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September. 
MISS HIVCCK eines eh ats 4.03 
Second WEEK Wins sae, 1 00 
fees, Paird week isa 6c 4.00 
e Mourth week. 7.02.0... 4.20 


Average for Sept ... 4.06 
: October. 
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Seeond: week... 6 6.6 A789 
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Fourth week ......6.. 4.94 





Average for Oct .... 4,28 
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TABULATED GENERAL SUMMARY. 


Pounds of fat for one pound of casein in milk. 


= $$$ 








Least. Greatest. Average 
BeeSURIOL SOQ L is timate Scat ss «ca econ 1.38 1.74 1.50 
- Season of 1893: 7 | 
PSGOHEH DACLORY | sis cdr ee acts's sce sabato 1.41 1.65 1.54 
DEGon WR PARLOR Vy Usetete Wis ss. 4s. e agra ee ae 1.45 LEE 1.55 
Forty-eight factories............20. 1.88 1.78 1.52 
Average tor .1892 and 18980... os gates ee tole ee 1°52 





a. In normal milk, which contained fat varying from 3.04 to 
4.6 per cent, the casein varied from 1.93 to 3 percent. The fat 
averaged 3.75 per cent and the casein 2.46 per cent. 

b. In no case did the normal milk during the two seasons con- 
tain less than 1.38 pounds of fat for'one pound of casein or more 
than 1.78 pounds of fat for one pound of casein. 

c. Averaging the individual results of our two seasons’ work as 
below, we can see how the variations were distributed : 


Pounps or Fat ror Ong Pounp or Casrin In Norma MILK. 


ia Mal So PB Sa ee 
6 58 |e | ce | o8 | ce | sé | ce | cs | a8 
185 [8S NSo | 82) Bae 
} Es |/Eq | Saves tes FE IEE IEE) EE 
@ | oe |os | oe | os | $e} oe | oe | oS /| OS 
od hh Ron od Pas A ayes) eee ona a 
Number samples of 
eA est CR GE Oe OR 0 44. Bind 89. Tote =O Gee 7 5 1 


It will be seen that over eighty per cent of these results are 
within one-tenth of the average and, it is safe to say, that over 
ninety per cent would have been within these limits if the condi- 
tions of the past season had been normal. 

d. During the first four months the average ratio was very 
nearly 1.5. The fat began to increase, relative to the casein, 
about the middle of July and continued throughout August; in 
September the ratio began to diminish and in October diminished 


\ 





—— _ 


Pa ae or ee oe 
Z . < 
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still more, but did not return to its normal value. It will be 
remembered from what was stated above in connection with the 


_ casein that during July and August the fat increased while the 


casein did not increase at all but gradually decreased. This 
increase of fat relative to casein or decrease of casein relative to 
fat had the effect necessarily of diminishing the yield of cheese 
relative to the fat in the milk. The cheese-makers complained of 
the behavior of the cheese made at this time without understand- 
ing the cause of their difficulty. The cheese leaked fat badly and 
did not “stand up” well, although behaving perfectly when first 
made. The cheese in August contained an excess of fat, as we 


shall notice later. The cheese-makers were really dealing with 


milk which was not normal factory milk, but was like normal 
factory milk to which some cream had been added. 

e. It appears from our results that, in case of mixed milk of 
herds of cows, the amount of fat seldom falls below 1.4 pounds 


- for each pound of casein. 


J. The question has been raised in reson to the relation of fat 
to casein in the milk of cows which are in about the same por- 
tion of their lactation period. It hasbeen stated that, with differ- 
ent herds of cows in the same stage of lactation, the fat increases 
more rapidly than the casein. The results secured with the 
mixed milk of herds during the last season in the month of May 
may contribute something to our information upon this point. 
During May samples of milk were received containing fat vary- 
ing from 3.3 to 4 per cent. 

_ Arranging the results in the order of the fat-content of the 
milk, we have the following table: 








; Me ROL SNORING DA Td ae he Wk RI: 
; rs ! >. ty pe th : 
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TABLE SHOWING RELATION oF Fat to Casein IN MILK FROM 


DirrERENt Factories In May. mes 

Pounds of 

: Per cent fat for one 

’ PER CENT OF FAT IN MILK. © of casein in pound of 

P ; milk. casein in 

milk. 
PARAL TUIEL 1 Gre he ara s WeeolS Soka te yal SHOR SERIE dce-4-<4 so loip elem pene wenenete 2.21 1.49 
RELTOLEN ING Ia wie doc achyie fp-ta ste. mteCN Ha He's os Ve, BY 0 0 ya, Sno Tella moa a CRS 2.18 1.51 
MSIE Le lala ee cee RI eye, Couhe 0.0", eta at Wee ord ty a 2.25 1.50 
SMa cbe erases Sekt ate caltea: Sto: so' a's ug ae ele amahone bee Paenateuy 2.18 1.56 
FInd Aes eek ai Wy le leifihs co.» oi Vie phe) AeA eels ik apeeannee 2.28 1.50 
ee Weve M UME” Cleo obo bin, ute bik dk bia Gate eae ee 2.22 1.55 
SYEaay PEE MMe ee ce Chaos. seek wee gua atlsa es laretirees hale 2.26 1.53 
DST OAL PD ee a rien re ES A, AR ak 3 oe Sy os Ok Od 38 5! 2.28 1.54 
Re CLERC ETERS Silo o:\e\'e. bed a Cd e -¥heke Le MEE aka tekele 2.33 1.52 
SP cs <.5,0's, sclosale si tetas See aie eee 2.25 1.60% 

PME le ya: f oly’ ss ave Siete sane uaMetene slats Uietere ein tenaee 2.54 1.42 
RE MUIAIIEA TS oes ic 0 0 Se--0) Sele batadel steele her ately st Limaneio enone 2.33 1.54 
PME ew ks Ye vase a aot hol ate! guste ante ate vadabenan ieee aed 2.46 1.46 
MT Ge. o p.vaz Sual'n Spat pepe eae a en coat alee 2.57 1.44 
REMADE V's: ose! tis tncas 8 8c van ia, ele tol ttdte ose eheskee ERO SELES 2.46 1.50 
pee) RLS SINE OAs Aci SONA ee 2.44 11256 
PTS ileal eta aS oie. go iniies ak Sadera isola ey oj ate Ae RL RG 1 Se meee a rane fete 2.44 1.56 
ingel UO APR ae Pee Ey SUSE. AE Ra Ae Pet YP). 2.51 1.51 
BERR a in To cit wie, of 38 Pe,6 6) cok al nie veils seue eh RMN eenaMe: Boa 2.54 1.61 
ep TL MOROE 2 GOS One A Pei SUMP OM AR ORE ar gee MUR gs Con Lihat 2.54 1.54 
PFET Ole rete eshte ote a iiste wh outa eks ob om iblaly wa ee eeken (Rhea & 2.66 1.47 
BABA) Deer eYc Poesiie Fook “a ony. 4 jae -WSs ee: boos hoo a eeniaeee GaN eae ae aie 2.62 1.53 
AAI oie 35 SP i AE Pk ie easier £3 ee fies Be 2.66 1.50 
BOD Srisiche te oka acetate sha fs hate Wckre & ic eRe bee chet Se 2.64 1.51 


The results in the table above show that, while there was some 
variation, the marked and general tendency was a proportionate 
increase of fat and casein. 

g. In making a comparison of the relation of fat to casein in the 
milk of the two herds of cows giving milk highest and lowest in 
fat-content at each factory considerable difficulty was met for the 
reason that, of the milks lowest in fat, some were undoubtedly 
skimmed. While all milks that showed positive evidence of 
skimming were omitted from the averages, yet some were prob- 
ably included that had been skimmed some, and the results of 
comparing normal with skim-milk can not give jis the facts sought. 
However, so far as our results go, they showed, for the season’s 


. ‘ / 





“ea Prroacht oa that we cannot get pracldatye evidence in ae to. 


the relation of fat to casein by comparing the milk of different ey 
_ herds for one week or even for one month, but we must have the 
results of a season. Next season we hope to continue and extend =i 
fe our study of the milk of different herds of. cows, especially with 
: a reference to the relation of fat to casein. | 





11. Rexation oF Fat to Casein anpD ALBUMEN IN Normat Mixx. , 





So far as the relation of milk to cheese-making i is concerned, we a 
need only consider the fat and casein and their relation to each — 
2% “a other; but, for the sake of comparison with other results where 
the casein and albumen have been determined together and not 
Fs _ separately, it may be desirable to summarize our results showing 
' Othe relation of fat to casein and albumen in normal milk. 
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BN 


Taste SuHowine Reration oF Fat to Caszin anp ALBUMEN IN 
Norma Mirx. 


1893. 


Per cent of 
fat in milk. 


Per cent of 
casein and al- 
bumen in milk. 


Pounds of fat 
for one pound 
of casein and 
albumen in 
milk. 


Pounds of 
caseio and al- 
buimen for one 

pound of fat 
in milk. 


SS 


April. 
First week 


Second week........ 


Third’ week........ 


Average for April .. 


May. 
First week 


Average for May,. 


June. 


Prat WeGKEA «cis. ee sc 
Second week......... 
hind weeks... 6osi4 3 
Fourth week......... 


Average for June .: 


July. 


HitSt aVBGK on > Osck costes 
Second week......... 
PITA GWOOK jn ciietetiake 


Average for July... 


August. 
First week....., 


Third week 


Average for August. 


Second preck. 2 
meamra week... .é.e.- 


Fourth week........ 


e 
ee 


oeeees 


Second week......... 


Hourth week... 6.4..%; 





3.46 
3.46 
3.60 
3.81 





3.67. 








3.67 
3.53 
3.73 
3.63 





3.66 


3.50 
3.60 
3.64 
3.65 
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3.73 
3.73 
3.79 
3.99 


3.87 
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3.26 




















3.08 














1.24 
1.19 
1.19 
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1.29 
1.28 
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TasLE SHowine Rewation or Far ro Oasztn, Ero.— (Concluded ). 
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\ Pounds of fat Pounds of 
Per cent of /| for one pound | casein and al- 


















































Per cent of 

ae Aiea reste Retest mere ae 

milk. in milk. 
September. | a 
APR E WOOK ch es chek oi 403 3.16 1.28 0.79 
Second week......... 4.00 S217 1,26 0.79 
Third week useiie dp peep aes 4.00 8.23 1.24 0.81 
Fourth week......... 4,20 3 43 1.22 0.82 
Average for Sept... 4.06 3.24 1.25 0.80 
October. 

NATED WOOK 0). ke oe 4.20 3.47 Teot 0.83 
Second week......... 4.22 3.43 123 0.81 
Ppmtiravweek i os 4.40) 3.52 1.25 0.80 
Hourth week: ves. .... 4.24 3.47 1.23 0.82 
Average for October. 4.28 3.48 1.23 0.81. 











TABULATED GENERAL SUMMARY. 


PounpDs OF FaT FoR ONE POUND oF 
CASEIN AND ALBUMEN IN MILK. 





Least. Greatest. Average. 
MSR BOMIGE BEBO! heise sty 8+ 6, STI ea Ie 1.07 1.388 1.18 
Season of 1893: 
EMO AGLOLY (ot. svete Cc ae oie es on eltsitele.s« 1.09 1.32 1.21 
WNSEAELNERILACLATY“crent, cteiste laid siclersiars: verets. ove» 1.12 1,28 1.21 
Forty-eight factories ....... pang, te ER 1.06 1.33 1.19 
Average for 1892 and 1893 ........ Oi, Beta b iva tics Relate 1.19 


a. In normal milk, which contained fat varying from 3.04 to 
4.6 per cent, the casein and albumen varied from 2.53 to 3.76 
per cent. The fat averaged 3.75 per cent and the casein and 


albumen 3.14 per cent. 
6. In no case did the normal milk, during the two seasons, 


contain less than 1.07 pounds of fat for one pound of casein and 
albumen or more than 1.33 pounds. 


/ 





ett, UP ESS. Vea hy yas Bs. 
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MSN hier 2 ney a Ran EN ROR 
He ‘ahs Rak iy Ee REP ae a ky : Ma i 
78 Th MS NaN ORR AEC er a 
ee eter nt o we NG Ae "Ok Ree ied Ie reset rie 
Ley rd eee ae Ped Saat re . 
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c. It appears from our results that, in the case of mixed milk Apt 
of herds of cows, the amount of fat seldom falls below 1.1 
pounds of fat for each pound of casein and albumen. 


12. GanERAL SumMARY oF REsUL'S RELATING TO THE CoMPOSITION 


or Norma MILK. 


1. Pounds of total solids in 100 pounds of milk. 


“ 


Least. Greatest. Average. 

GASOT OL CSO ich. oI ly er ches os RE ROE a 11.47 > 13.91 Sage 
PIBUMONGOLEL SOD vee e k's she a iciw athats de che eum myeete 11706. -18..87 > eee 
Seasons of 1892 and 1893..........ce00us 11,47 182917 ieee 

2. Pounds of solids not fat in 100 pounds of milk. 

Least. Greatest. Average. 

CaM OU ESOS... sciiateleg ho woth acd On pian’s 8.27 9.66 8.94 
GAMO HEOIET S93), .lae cite ew ulti beatae ile 8.40 9.35 8.91 
Peasons Of 1892 and. 189322.8. 4... cs con cles 8.27 9.66 8.92 


3. Pounds of cheese-producing solids (fat and casein) in 100 pounds 


of milk. 
Least. Greatest. Average. 
PEMRONEOL ABO var sa as v's oasis sure eee eee 4.97 736 6.16 
RIBMNOT OTHE B OS 2. oo oe a iain ci ky ae oe 5.48 7.44 6.23 
PEASONS OL ILOO2 and 1893.0... ccrot peice pee 4.97 7.44 6.21 


4. Pounds of whey-solids (albumen, sugar, etc.) in 100 pounds of 


milk. 

Least. Greatest. Average. 

SABONMOLELS OD sisi Bray atele dire eis uke a lots tena Ee 6.11 7.03 6.48 
PIGREDIIOERIR OS oie cc win c, Gos ole oe ote en eee 6.19 6.69 6.45 
Bassons ore 1699 ands1898. oo. eee eae 6.11 7.03 6.46 

5. Pounds of fat in 100 pounds of milk. 

é Least. Greatest. Average. 

Season of 1892....... Ls ites ek shvginiveta che iovk es 3.04 4.35 3.69 
ASOT (OTA OB, iankbe sod tc eo Miche ie Nas eos tee $280 4,60 3377 
Seasons of 1892 and 1893...... aah era ee 3.04 4.60 3.75 


6. Pounds of casein and albumen in 100 pounds of milk. 


Least. Greatest. Average. 
SOAs OEE SOD iis od woah yet Rebbe eaten ucts 2.53 5.76 3.13 
Season ‘or, 1898) wi aie eae ay ys ein 9.75 8.60 38.14 
Seasons of 1892 and 1898...........ce0c0. "(2358 3.76 3.14 
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7. Pounds of casein in 100 pounds of milk. 


Least. Greatest. 


Season of 1892.. Kit i Be SER es id, UT 1.93 3.00 
Season of 1893........ Se AE Fe a 2.18 2.85 
i Seasons of 1892 and 1898............-2.- 1.93 3.00 


8. Pounds of albumen in 100 pounds of milk. 


Least. Greatest. 


Peaeon- OFPLS9o irs ak eee. Aaa utete 0.55 0.86 
1 GST AN Ep Us S05 ita oe a A ee 0.47 0.87 


Seasons of 1892 and 1893.............06. 0.47 0.87 


377 


Average. 
2.47 


2.46 
2.46 


Average. 
0.66 
0.68 
0.68 


9. Pounds of casein for one pound of albumen in normal milk. 


Least. Greatest. 


Season of 1892..... A A it Ai aie ae at ra ' 2.60 4.60 
POH MOTIPOL STOOD ..7 1b 55: SF state aks a heoe Niet 2.80 5.58 


Seasons of 1892 and 1893............000: 2.60 5.58 


Average. 
3.74 
3.62 
3.66 


10. Pounds of fat for one pound of casein in normal milk. 


Least. Greatest. 


Season of 1892.......... AS AOE serene tere 1.38 1.74 

Season of 1893..... Peay are Ae se. ees 1S Shaye ye 7s 
| Seasons of 1892 and 1893..............5- 1.38 178 
i f : 


milk. 

3 2 Least. Greatest. 
Season of 1892............ nf ths ES : 1 al a9 E33 
BMC TOUS fh 00 eae ee oO Ne cee oe 1.06 1.33 
Seasons of 1892 and 18938.............065 1.06 head 


ae ee ae ee, 









4 proportion. 
ae 48 


Average. 
1.50 
1.53 
1,52 


11. Pounds of fat for one pound of casein and albumen in normal 


Average. 
1.18 


1,20 
1.19 


12. VaRiaTIon IN THE Composition oF Mitx Dourine THE SEASON. 


The changes that normally take place in milk with advance of 
__ lactation were quite seriously interfered with by the conditions 
__ of weather, since about the middle of July the pastures began to 
suffer from drouth. The general effect was rapidly to diminish 
the flow of milk, and the different constituents changed into 
abnormal relations. The fat incréased, while the casein and 
albumen diminished, the albumen decreasing in larger relative 


/ 
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ae The Composion of Whey 1 


study of the composition of whey. DAES: 

1. Pounds of solids in 100 pounds of whey. 
2. Pounds of fat in 100 pounds of whey. Nee 
ae 8. Pounds of casein and albumen in 100 pounds of whey. 
2 Pounds of casein in 100 pounds of whey. | 
‘Pounds of albumen in 100 pounds of whey. 
General summary. 








ae 
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TasBLE SHowinc WEEKLY AND MontHLty AVERAGES OF ComposI-— 
TION OF Wuey DurinG THE S#ASON. 


1893. 


April. 


Becond week..........% 
GEE, “WOK. ol. cisue'c ess 


Average for May .... 


June. 


Average for June.... 


July. 
Wirst, week... .i 00 cuss 
Second week ..... aroun 
semaraweek .....+. ae 
Mourthaweek ........<; 


Average for July .... 


August. 
_ First week ........ 
Second week ...... 


ccoeoeoeoev eee eee 


Per cent. 
of water. 



































Per 

P P 
cent, of | a PE Cant Of 
solids. nOeTAL fat 
6.83 | 6.50 | 0.33 
6.89 | 6.45 | 0.44 
6.78 | 6.38 | 0.40 
6.83 | 6.48 | 0.40 
6.90 | 6.50 | 0.40 
6.95 | 6.57 | 0.38 
6.96 | 6.54 | 0.42 
7.08 | 6.67 | 0.41 


eee ee 

















7.02 | 6.68 | 0.34 
7.04 | 6.68 | 0.36 
Pe00, HG we Oe |p OS SDs 
6.95 | 6.68 | 0.27 
7.01 | 6.68 | 0.32 
7.027 (06.71 1.0.31 
6.92 | 6.57 | 0.35 
6.99 | 6.62 | 0.37 
6.94 | 6.56 | 0.38 


6.89 | 6.54 | 0.35 
7.00 | 6.60 | 0.40 
6.86 | 6.47 | 0.39 
6.94 | 6.54 | 0.40 


(re | ee ee 
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Pe 





























r 
P 

sees cent. of 
and albu- Cems i. 
men. bf 

6b Bath 
0.74 5.41 
0.70 5.68 
OBiS 5.70 
0.74 De-G 
0.80 Sere 
0.81 5.73 
0.91 5.76 
0.84 5.76 
0.89 5.79 
0.88 | 5.80 
0.90 5.80 
0.87 SVGL 
0.89 5.80 
0.83 5.88 
0.81 5.76 
0.85 la eay ty 
0.79 Bo Let 
0.838 B78 
0.72 5.82 
0.76 5.84 
0.80 5.68 
0.82 512 
0.79 5.74 


| 
SS 





‘Taste Seaere ee AND Moweuaes Avrnheue OF MPO 
TION, Ec. — (Concluded ) : nee 




















: . Per 
Per Per cent. of | 
; : Per cent. cent. of 
si 1893. of water. sei He f solids. abe of eal 
Be. not fat. at. and albu-|. 
S 


September. : Ke 

> Porsteweek (r2235...0062210.938..05 1°68: 954126. 4040.46 
Second week ........../ 93.04 
Third week else. 16 938709 
OULt WEEK fs ba eel. | O8T98 


_ Average for Sept ....| 93.01 


October. . 
TSMR OK: 2) oc cow vated Ono to eke 
Second week ..........| © 92.75 | 7.25 ; | 
Third week ...........| 92:94] 7.06 | 6.64 | 0:42 | 0-063 euaeae 
Fourth week ..........) 92:94 | 7.06 ’ aye 


Average for Oct. 
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Tibprariio Guneria eet nartae 
Pounds of solids 4 in 100 ee of whey. 


et 
s4 BD: 

ates 
Big 


=) 


Least. Greatest. Average. ws 


— 


Season of 1899 i vuiavmeeny 2 Geen D148 
Season of 1893: 

aS SE Ship tte st eeOOO 

LGTY S LAGCTOTY sass gic Seles is vs locous bet eee IO aD 

PU i ee ee ee 6.72 


vAverage for*1892 and 189387 9... <7. :), |e. aia 


a. Taking the two seasons of 1892 and 1898, the amount of 
solids in 100 es of ie! varied from 6.43 to 7.52 pyle 


ae variation edn month to month was Let 
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Bemeeon OF LE OD a. acne maroc is ae 

Season of 1893: : 
Runue’s fectotys. Po... ss hs a 
Morry(e. factory, pct iieice selon es 
Hey pieht PACHOLICS Hy, a bts sion 


ee be for 1892 and 1893.... 


a. During the seasons of 1892 tn 1893, the amount of fat i in 
100 pounds of whey varied from 0.23 to 0.55 pounds and i 
averaged 0.36 pounds. 

6. The amount of fat in te was greatest at the beginning 
"and end of the season, being least in J une and July. 
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8. Pounps or CASEIN AND ALBUMEN IN 100 Pounps or WHEY. 












































































































































; ote 
® gi 
; Q 2 DO 
13 g S | box 
2 = = = 4 | 2 5 | 4 
1892. 
MERE etc et wists oi wns wes 0.67) -0), 84) 0.78) 0.80! 0.77) OSt eras 
BEPCALOA tia Aailets Pui Fait hus 0.75) 0:5 88170286) 10831) 0. 85710 Hees 
Je CA a OR 0.70) 0.86} 0.82) 0.81] 0.83} 1.00) 0.84 
1893. 
Stone’s factory: 
SEs ess orcs se ss Ons }0..521) 0.384 0.761 0265) -0. 85) 2.5 ik eee ° 
Greatest. if. 2... OW F5).0596) 0291 -0N85! 0. 81)-0: 86). 2. aaa : 
AVOVATS 3's «5° 0.74] 0.90} 0.88] 0.80) 0.74] 0.86]..... 0.82 
a en es _| ——————— 
Merry’s factory: 
MBCASHEE sci 2s x's) otis OST COST 0 3841) 028002 78) 01841. aa Sa . 
Greatest ......5.... 0.79} 0.91] 0.87] 0.82 0.86) 0:9] ).4 Aye : 
Average ....... 0.75} 0.83] 0.85) 0.81 0.81 OLS Marae. 0.82 
48 factories: 
SARS «iy Cains. sh 0's Or66) 0371) 0°86) 0.80) 0.7610. 87l OL 93 eee 
ESTRALCSE to. /e sce 8's 0.73) 0.93] 0.98] 0.88) 0.91} 0.92) 0.99)..... 
PAVOTALE oi). asin » 0.70) 0.84} 0.90] 0.84} 0.82} 0.90) 0.96) 0.86 
Average for 1893 ...| 0.73) 0.84) 0.89] 0.83} 0.79] 0.87/:0.96| 0.84 
Average for 1892 and 


Wieiel Oiarsl beh cs s/s». 0/6. « 0.73) 0.81) 0.88} 0.83] 0.80) 0.85} 0.98) 0.84 





Tabulated general summary. 








PouNDS OF CASEIN AND ALBUMEN IN 
Pounpbs oF WHEY. 


Least. Greatest, Average. 
BRE fe LS OS he. 5 ocin' seeke he strains. oslSo oles 0. Ge 107 0.84 
. Season of 1893: | 
BABIES DACLOT Vino 5 «citys 5's) biclacte syorblol4 0 aie’ 0.65 0.96 0.82 
MEE MRACEACUOTY i. . a... si msiceetaie Sh» Aveo 9.0 Ong 0.91 0.82. 
Forty-eight factories ......... Sra cies HU OU 0.98 0.86: 
mverare fone SOS and! 1TSOB ee. smi. Ph tdave ale alo lcte viedo < 0.84 
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a. During the two seasons of 1892 and 1893, the amount of 
casein and albumen in 100 pounds of whey varied from 0.65 to 
1.07 Ibs. and averaged 0.84 lbs. | 

6. The amount of albumen in whey was smallest at the begin- 
ning of the season and greatest at the end; the variation was 
governed mainly by the amount of albumen in milk. 


4, Pounps or CasErn 1n 100 Pounps or WueEy. 

The presence of casein in the whey is due to two causes. 
First, it is due to the passage of very fine particles of coagulated 
casein through the strainer, when the whey is drawn from the 
curd. These minute particles can readily be seen by letting a 
pail of freshly-drawn whey stand until the casein settles, and 
then pouring off the whey, when a noticeable quantity of finely 
divided casein can be seen at the bottom of the pail. ‘This pas- 
sage of casein into the whey is not entirely avoidable, but it is 
needlessly made greater by carelessness or violence in cutting the 
curd and in subsequent handling, by agitation while drawing off 
the whey and by imperfect strainers. Zhe amount of casein that 
thus passes into the whey varied from 0.04 to 0.16 ibs. and 
averaged 0.09 lbs. in 100 pounds of whey. 

In addition to the casein that passes into the whey mechani- 
cally, a small quantity appears in the whey as a result of the 
chemical action of the rennet. According to the best light we 
now have upon the subject, it appears that when the casein of 
milk is acted upon by rennet, it is converted into two different 
compounds; one of these, constituting the greater portion, is 
insoluble and forms the solid portion of the curd proper; while the 
other, which is usually small in quantity, is soluble and passes 
into the whey along with the albumen, which it resembles in — 
several respects. The amount of this soluble portion depends 
upon conditions which have not yet been carefully studied; in 
amount, it does not probably exceed 0.05 lbs. in 100 
pounds of whey. Hence, the total amount of casein, insoluble 
and soluble, present in the whey probably does not exceed, on an 
average, 0.15 lbs. in 100 pounds of whey. We have as 
yet no method for determining the amount of soluble casein in 
the presence of albumen and, therefore, we can not now present 
definite data on this point. 
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5. Pounps or Arsumen In 100 Pounps or WHeEy. 


If 100 pounds of whey contain, on an average, 0.15 pounds 
casein, there will be contained in the same amount of whey from 
0.5 pounds to 0.92 pounds of albumen, with an average of 0.7 
pounds. | 


6.. GENERAL SUMMARY OF ResuLts RELATING TO THE CoMPOSITION 
. or WHEY. 


1. Pounds of solids in 100 pounds of whey. 


Least. Greatest. Average. 


Season of 1892..... er MeN C2 SO, 6:48. -F.BQe> OL aL 
PEEETO POLO aso i Ge Mh Wars wiche Bek 6.72 7.25 6.97 
Peasons OF L892. and 1898" oo ae. 22). ite. 6.438 7.52 6.96 


2. Pounds of fat in 100 pounds of whey. 


Least. Greatest. Average. 


ReEISTIC Te TSO9 Nd ee beeen ss uae rhe 0.23 0.50 0.34 
EOL LAOS ris or ae ae ee a a Ne 0.24 0.55 0.38 
Seasons of 1892 and 1898.............00. 0.23 0.55 0.36 


3. Pounds of casein and alhumen in 100 pounds of whey. 


Least. Greatest. Average. 


PERC IMCEY ES Oye aia, Oe ches oe Soave als 0.67 1207 0.84 
oS cal iig SECS eS Bie GPa: nant Le tk a a 0.65 0.99 0.84 


Seasons of 1892 and 1893.............06. 0.65 be OF 0.84 


4. Tabulated monthly averages showing composition of whey. 


A. Taste SHowincg AVERAGE ComposITION oF WHEY FOR THE 
SEASON oF 1892. 


Pounds of 








Pounds of | Pounds of | Pounds of casein ee MK: 
MONTH. water in | total solids fat in and albu- ote ia 108 

100 Ibs. of | in 100 lbs. | 100 lbs. of men in ihevot 

whey. of whey. whey. 1C o hee os whey. 

1892. 
Fact’y experiments: 

May OL Se Raley ia eee 92.89 yea iy | 0.32 0.70 6.09 
STV) SS eae 92.99 7.01 0.30 0.86 5.85 
July. Tee eo aie e revieire, 93.08 6.92 0.35 0.82 5.75 
BeOS ss are s/ie'y of 98409 6.91 0.35 0.81 5.75 
oo) UG a er 93.31 6.69 0.39 0.83 5.47 
BU Cie sis'k eee cle 93.16 6.84 0.35 1.00 5.49 
Average for season. 93.09 6.91 0.34 0.84 5.73 
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B. Taste SHowrine AVERAGE ComposiTIun oF Wury Dorinea THE 
Ssason oF 1893 at Mr. Stroneg’s Factory. 


MONTH. 
1893. 
ADT ier gets eaten t 
IVE Veen sure k cathe edie 
PU ORGe fe, ht ee noe 
ab ieee swans eo) 4c os 
POUL SG Acie ate) ereuc 
BODECNTI Gy ot ns ane 


Average for season. 





Pounds of 


water in 


100 lbs. of 


whey. 


93. 
92. 
92. 
.04 
93. 
sy 


93 


92 


93. 


07 
93 
99 


13 


02 


Pounds of 
total solids 
in 100 Ibs. 
of whey. 





Pounds of 
fat in 
100 lbs. of 
whey. 





Pounds of 
casein 
and albu- 
men in 
100 lbs. of 
whey. 


© 


SiO CO So © 





Pounds of 

sugar, ash, 

te , in 100 
lbs. of 
whey. 


5.74 
5.68 
5.78. 
5.78 
5.74 
5.71 


5.74 








O. Taste Ssaowinc AVERAGE Compostrion oF WueEy During THE 


Srason or 1893 at Mr. Mereay’s Factory. 





Pounds of 


water in 


100 lbs. of 


whey. 


Pounds of 


casein 
and albu- 

men in 
100 ibs. of 

whey. 


Pounds in 
sugar, ash, 
are in 100 


| ee a ey a a ee ee ey aa 8 a 


MONTH. 
1893. 
ADIEU Ms Terec ey tee swe 
LAR CSE Gat LS Seay 
PFU este eee 5s les 
BAD Leeper a ae 
PV OUSt I oals sey (ess 
Moneem bene. hu... +. 


Average for season. 


21 
.98 
.O1 
. 06 
.07 
.08 


93.07 


Pounds of | Pounds of 
solids in fat in 
100 lbs. of j 100 lbs. of 
whey. whey. 
6.79 0.39 
7.02 0.35 
6.99 0.32 
6.94 0.34 
6.93 0.39 
6.92 0.42 
6.93 0.37 
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D. Tasie Saowine Averace Composition oF WHEY DuRING THE 
SEASON OF 1893 at Forty-E1GcHT Facroriks.. 





Pounds of 











Pounds of | Pounds of aa ye Nes Pounds of | casein Japateei 
moe RE S| ES ae ae 
3 ; whey. y. whey. whey. 

1893. 
SMO Lasers tsi. 0d 19 OBL) 644 0,38% 0270 5.74 
May Yh eer 93.00 7.00 6.60 0.40 0.84 5.76 
BTU a be aioe, tis ss 92.98 7.02 6.70 0.32 0.90 5.80 
"ls" 2a ae area 93.02°1 6.98 |. -6.62:/ 0.86 | 0.84 5.78 
August et eetee Sst cha. ois 93.05 6.95 6.56 0.39 0.82 5.74 
September ........ 92.92 | 7.08 | 6.64 | 0.44 | 0.90 5.74 
MeTOver art cs)... 92.90 7.10 6.69 0.41 0.96 5T8 














Aver. for season. 93.00 7.00 6.62 0.38 0.86 5.76 








EK. Taspie SHowine AVERAGE CoMPOSITION OF WHEY DURING THE 
SEASON OF 1893 AT ALL FACTORIES. 








Pounds of | Poundsof 


Pounds of | Pounds of | Pounds of casein and | sugar, ash, 


MONTH. TONE Br | 5048S. Se | soit or | en | ee tt 
as whey. whey. whey. whey. - 

1898. ; 
(STU SAP ae eee GoTo) 6 2885 hy O.40c1. 0.78 5.70 
OEE A RN a Rae 93.00 | 7.00; 0.40] 0.84 5.76 
SUEINLC se cue a cc. w.n'v! Pes 92.99 7.01 0.32 0.89 5.80 
Ree cians tris cio wes 9. OF Ni OS. 97; baw 0.80 clur 0, 88 5.78 
BRE EUS ee saree + sie, oe oe 93.08 6.92 0.39 0.79 5.74 
BOPLEINDEI iw... eis so 92.01 6.99 0.44 0.87 5.68 
PE GOIGTs i ores; o «bcs, )e'es Ye 92.90; 7.10 0.42 0.96 5et2 
Aver. for season....| 93.03 6.97 0.38 0.84 5.75 
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TasLE SHowina AVERAGE CoMPosITION OF Wuery DvuriIne 
THE SEASONS OF 1892 aND 1893. 
Pounds of 
Pounds of Pounds of | Pounds of panei Pepi. 
MONTH, he (os eae | 
: be 
whey. whey. whey. ay toy bi whiny! 
1892-1893. 
BEADTL. oh ens. se scan io eee 98/17 6.83 0.40 0.73 5.70 
May SPE eS eg SOREN ETS f 92.98 1.02 0.38 0.81 5.83 
Af rh es Ramee el sue ra hd Sap a 92.99 7.01 0.31 0.88 5.82 
Niaiyemecaetiey es sis chs 93.05 | 6.95 |°° 0:35 .|- 0.83 5.77 
URU OMB ye ikcero. cies 93.08 6.92 0.38 0.80 5.74 
DODPOMIOOI Se’ sis°2 93.18 6.82 0.41 0.85 5.56 
MDERODEM Eels oc 6 ets 96.04 6.96 0.38 0.98 5.60 
Avg. for two seasons} 93.04 6.96 0 2386 0.84 5.76 c 





VI. The Composition of Green Cheese During the Season. 


The following points will be presented in connection with our 
discussion of the composition of green cheese: 


1, 


Sine eam Bee 


Pounds of water in 100 pounds of green cheese. 
Pounds of solids in 100 pounds of green cheese. 
Pounds of fat in 100 pounds of green cheese. 
Pounds of casein in 100 pounds of green cheese. 
Relation of fat to casein in cheese. 

Relation of fat to solids not fat in cheese. 
General summary. 
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TaBLE SHOWING WEEKLY AND Montuty AVERAGES OF CoMPosI- 
TION OF GREEN CHEESE DURING THE SEASON. 


| 





Per Per Per 

1893 Per cent | cent of cent of | Per cent | Per cent | cent of 

of water. total solids of fat. | of casein.| sugar, 
solids. not fat. ash, etc, 

April. 

Second week.-...... 88.06 | 61.94 | 28.57 | 33.387 | 938.94 5.338 
MORIN stare sk0 Sua sas Sec 37 298) 1: 62.07.1°29.27. |. 8280.1 9275 6.52 
Fourth week....... 38.01 | 61.99 ; 29.16 | 32.83.) 23.11 6.05 














Average for April.| 38.00 | 62.00 | 29.06 |.32.94 | 23.02 | 6.04 






















































































May. 
First week. ... <...' 39-70 | 60:80 | 28.40°| 31.90 |. 22,02 6.38 
Second week....... 37.78. |-62.27.| 29.11 | 83.16. | 23.06 6.05 
Phird week. .....% ..| 35.49 | 64.51 | 30.40 | 34.11 | 24.36 6.04 
Fourth week....... 36.50 | 68.50 | 30.10 | 83.40 | 24.18 5.92 
| Toki? as Ca ae ES s a 
Average for May.| 37.12 | 62.88 | 29.66 | 33.22 | 23.62 6.04 
June. 
Hirst week. 2... 35.61 | 64.39 | 80.69 | 33.70 | 24.68 6.01 
Second week....... So 4001 64-58 Sl 225 |) 30 od. | vO. ae 5.83 
mid week). sss... 85.92 | 64.08 | 30.05 | 34.08 | 24.18 5:87 
Fourth week:....... 36.43 | 63.57 | 29.74 | 38.83 |} 94.15 5.59 























Average for June.| 35.92 | 64.08 | 30.30 | 33.78 | 24.48 | 5.82 
fi 





























July. 
pirat week... <..% SG 812.1 60 208. (30.27 > 88 61 12453 5et4 
Second week....... 36.90 | 68.80 | 30.26 | 33.54 | 24:04 6.23 
‘Third week... ...... S749) 62.61 1229.94) 738 2781. 98.32 5.92 


Fourth week....... 86.76 | 638.24 | 29.24 | 34.00 | 23.40 5.84 

















- Average for July.| 36.98 | 63.07 | 29.54 | 33.53 | 23:61 | 5.93 | 









































August. : 
First week......... 37.54 | 62.46 | 28.50 | 33.96 | 22.54 5.96 
Second week....... 36.09 | 63.91 | 29.06 | 34.85 | 22.85 | 6.21 
Third week........ 38.14 | 61.86 | 28.14 | 33.72 | 21.96 6.18 
Fourth week....... 86.79 | 63.21 | 28.34 | 34.87 | 28.57 | 5.77 








Average for Aug.| 37.16 | 62.84 | 28.40 | 34.44 | 99.44 | 5.9 








fon) 









































ver eee W EEKLY AND Mui ars aeiresame 
TION OF GREEN CHEESE.— (Concluded ). 











ae |) Per Per — . \, [2:2 Per. | 











nf /-. 4898 Per cent | centof | centof | Percent | Percent | cent of 
Bae t : of water. total solids of fat. | of casein. | sugar, 
. solids. not fat. ash, ete. 
at | 
Pes i, 
Bs September. 


me Hits week. 2.) 0a. 
tear Second week... <4 
Third week +6 \si pis. « 


35.56 | 64.44 | 29.86 | 35.08 | 23.45 | 5.91 
37.41 | 62.59-| 28:00 |-34.59-| 29.93-| | 5 ,07e 


88.00 | 62.00 a 33.55 | 22.15 | 6.80- 
37.33 | 62.67 | 28.98 | 33.69 | 23.20] 5.78 ~ 


Fourth; week.< 2.44% 








Average for Sept. 





- 





7. < 
> 


-99.49 | 84,44 | 93,937) N6eigee 
29.47 | 33.72 | 23.18 | 6.29 
98.991 33,92 99.54: 4 iene 
27.87 |. 32/05 |°22.30 | (5 eyaee 


36.14 | 63.86 
36.81 ! 63.19 
36.56 | 61.44 
40.08 | 59.92 


Hirst weekeo.. 64, 
Second week....... 
Thirigavonn 3... oe, 
Fourth week....’..-. 


4 he 
Ae ES 
f 


Bee ns Se 
i 5 = 
: 





37.15 | 62.85 = 34.10 | 22.88 | 5.92 
38.62 | 61.38 | 28.42 | 32.96 | 92.63] 5.79 


. October. 
Average for Oct. | 
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, Pounds of water é ® 100 pounds of green cheese, — Revi 


Least, Greatest. 


Season UE WROD: oO ok ee Geet Ls, SRS | BOs ee eae 


_ Season of 1893: 4 

_—— Stone’s factory... ss. esse eeeeeee eee eee. 82.69 |. 39.24 
©, Merry’s factory ...........0.-0+-40+-5+/" 84.00 | 39.00 
pe Horty-eight factories: ..0...6..¢0.0,0.-| SB.A6u), 43.89 


Average for 1892 and 1898. .......| ....0. | wees 


a. During the seasons of 1892 and 1893, the amount of water a 
in 100 pounds of green cheese varied from 32.69 to 438.89 pound ee 
and averaged 36.82 pounds. iS 

_}. It will be noticed that the cheese made in the first and 1a, 
portions of the season contain more water. This is doubtless due — 
to the fact that the cheese made then are for home trade and. i 

these require a larger amount of moisture than those made for 
exporting. ! 
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TABULATED: GENERAL Summary. ae 
Pounds of solids in 100 pounds of green cheese. 







a 















\ Least. | Greatest. 








Season of 1899.........cescceeeeeeese| 61.20 | 66.50 | 168, 0000m 
Season of 1893: ae 


DLONGS LACLOTY 7s Gio ale seh o's o Meet yale MOULD 67.31 63.48 
Merry’s factory. ...........seseeeeeee| 61.00 | 66.00 | 63.16 
Forty-eight factories ..................| 56.11 | 66.84 | 62.67 


a we wee Ae Pe ee te ate “ a 
Ca = = ws OM es) ee De, aie, ae 
hata wer Teese” Sera <a = 
; fn oe “ies Seg og ey 
rt < j : 


a Average for 1892 and 1898). .4.7.4.1) 2 sna tee ee —a 
’ a. During the seasons of 1892 and 1893, the amount of solids. 

4 n 100 pounds of green cheese varied from 56.11 to 67.31 pounds 

on na averaged 63.18 pounds. Ve 

_ 6. The variation of solids is, of course, the same in amount as 

. that of the water in cheese, the solids increasing in proportion as _ 
the water diminishes, and vice versa. As this increase and 
decrease of solids is divided among several constituents, it is not a 


___ important to discuss their variation as a whole. 
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‘Dasotine Cea ‘Suaorany. > 
Pounds of fat in 100 pounds of green cheese. iy 





Least. 





Greatest. 





REASON OL SOD. Pho. diem ere ce ss isle ea OO) 5 ene 
. Season of 1893: ree 
PPRLGHO IS LACLOTY, | Broce ciis le ele cs + + catty sai MSO Nuts Ole 
Merry’s factory ..............4+++++++-|' 33.00 | 935.98 
Forty-eight factories ..................| 30.00 | 35.89 
Average for 1892 and 1898.........|-...005 | seeves ee 


a. pains the seasons of 1892 and 1893, the amount. of fat in : 
100 pounds of green cheese varied from 30 to 36.79 pounds 
and averaged 33.83 pounds. It will be noticed that at Mr. ai ae 
factory there was greater uniformity than in other cases. __ 

: b. The variation of monthly averages was not great. The. 
BS variation was due in part to variation in the amount of water 
retained in the cheese and in part to the effect of the drought 
_ during July and August, 1893. We shall later discuss the 
question as to whether it is desirable to fix the legal limit to the 
amount of water that cheese may contain. | 
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Aes 





TABULATED GeNERAL SuMMARY. = 2 2 
I ounds of casein in 100 pounds of green cheese. / 


Ble ORE EE ae ES ea a re s 
+ ‘ @ Fy 1 
Pe) 


Least. Greatest. Average, fe R : 








—|§ OO ——™ 





Beacon Gf 1699... Sapo! | ..es| 98.18 | 26.10 |) 34a 80m 
Season of 1893: ee =a 
Stone’s factory....... Uh Woe ole he RP Sci ee iada where Ri eam tena 23.68 
Morya factory: jhtsai’s Wc ssn <trsleins Lode neh aes Ome 24s 70 23.32 
Forty-eight factories........... cp Kye fe aeRO re Bb 78 23.39 7 
mvermge Tor: 1892 and 1893). . 1... > .%) hs ne ete ul ea ehnssre 23.72 ie 
Se 

yc 

ms 


a. During the seasons of 1892 and 1893 the amount of casein “fe 
in 100 pounds of green chese varied from 20.8 to 26.11 ee hod 


and averaged 23.72 pounds. _ ait 
~b. The variation from month to month was less than in case Rs 
of the fat and was caused by the same conditions that produced — # 
the variation in fat. . oes 
By casein is meant all the nitrogen compounds of the cheese, fs 


whether soluble or insoluble. The soluble and insoluble por- 
tions of the nitrogen compounds were determined separately in 
1892, but not in 1893, since nothing new was to be learned by ~ 
their further determination. For the results of the work done 
in 1892 relating to soluble and insoluble casein in green cheese, | 
see Bulletin 50, pages Goa ° 
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5. Revation or Fat to Casrrn In Cures—E Maver rrom Norman 
» y , a 
Mix. ; ‘ fae 


- 


Since the amount of albumen in cheese is very small we can on 
properly speak of the nitrogen compounds in cheese as consist- a : 


ing of casein, as we have done above and shall continue to ae in be : 
studying the composition of green cheese. _ Sone 
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Fat ror Ong Pounp or OasEin. ne 
’ Pounds of ¥ 
Pound Pounds of * 
; pounds of Dou of casein in 3 
ae _ cheese. cheese. i 
y; = 
April: 
Meeond weelet oS hs, ee CBaS yy 23.24 1443 
me Laird week’... .... JOR GORE 32.80 22.75 1.44 | 
Mem ourihiweek ©. s.. kk kk ee 32.83 93.11 14a ea 
Average for April......2..:. 32.94 23.02 1,43, 
May: , 
First week .... Tes atte te ois 31.90 22.02 1.45 
Barer weelie e.My SPA SIS 0885 16s bs 23206 1.43 
Memniioweelk 65. Poe) age o.; 34511 24.36 | 1.40 
Mourth week)...6 60542. 65% ye 33.40 94. 18 1.388 
$ 
Average for May sore oe ras. 83.22 23.62 1.41 
June: 
Pirstaweek .... 52... eae mega Soo 94.68 1.37 
Second week........... se MDS Oleh saiod 25.42 1.31 
PEO WOES oo icce oo ss Pemnt. 34.03 24.18 4 
mertourthy week......:2... eae eon eee 33.83 94.15 1.40 
Average for June...........| 383.78 24.48 1.38 
July: 
Rureeieweplk.: bis § foes e, Ssh oo 833.61 94.53 1.37 
BRCOU WOOK ree wh chica cs 33.54 24.038 1.40 
Third week .... ROMAIN cache eae Ho eon 93.32 1.44 
mrerrrel week")... feet veoh = 34,00 23.40 1.45 
mverage for July eos ec cs. 33.53 23.61 1.42 
- August: 
BREED OOK <2 SV soe sees Shae c ee cil. 83-96 92.54 1.51 
Second week. iteese Per ec yee 34.85 22.85 1.52 
Third week. . Eo arate an soi: 53°72 91.96 1.538 | 
Melourhweek....,..c. “0. SS 99°57 1.54 “7 a7 
_ Average for August ......... 34.44 22.44 1.53), ae 
‘ “xe 








408 Rerort oF THE CHEMIST OF THE 





“age y + 
Taste Snowing Weexity anp. Monraty Averages or Pounps 
or Fat ror One Pounp or Casxrin — (Concluded). 








Pounds of 
eh fat in 100 | casein in 100 |  £8t for one 
pounds of pounds of casein in Ge 
cheese. cheese. cheese. } 
September: . , 
Felrataaveek:.) Sick aes hs, SN 38 .55 29 5)'p 1.51 
POOGUCAVEEK NY , Wailea sles tateite bias 35.08 23.45 1.50 
ind week Lu. so...) a St 5 LS 34.59 1 22.93 1.50 
RO PREV OOK i Nice esc tS oe 33.69 23.20 1.45 
Average for September ...... 34.10 22.83 ~ 1.49 
October: ) 

MIB tRVOOK:. css. od ack niet deine 84.44 “23.23 1.48 
Second week.......... ENE ie dohetian hee 83:73 23.18 1.45\34 
BETO OOK 4 5 ' iadets ue eal aun ae bele 33 22 22.54 1.478 

DHT WOEK .cc bald oe orn eh ee 82.05 22.80 1.44 


Average for October ...... . 32.96 22.63 1.46 
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TABULATED GENERAL SUMMARY. 


Pounds of fat for one pound of casein in cheese. 


Least. Greatest. | Average. 
PernsOn Oli T809) hina si rere cass. «Nae 1 27-1 eee 1.41 
Season of 1893: 
Stone’s factory........... Sa eee as aie eas BD 1.57 1.42 
NM eTE YS FACT Yaa: so Seve ckaae eee 1.37 1.59 1.45 
Forty-eight factories............ BP ae 1.27 1.60 1.43 
‘Average for 1892 and 1898.........| ...... : 1.42 








a. The amount of fat for one pound of casein in cheese made 
from normal milk varied from 1.27 to 1.6 pounds and averaged 
1.42 pounds during the seasons of 1892 and 1893. 

6. In only ten cases, once in 1892 and once in 1893, did 
cheese made from normal milk contain less than 1.3 pounds of 

fat for. one pound of casein and in no case was the ratio below 
1 iets 

c. Averaging the individual results of the two seasons’ work 

as below, we can see how the variations were distributed: 


Pounps or Fat ror One Pounp or CasEIn In OnErse MApE 
FRomM NormMau MILx. 


Below 1.27 
Between 1.27 
and 1.30. 
Between 1.30 
and 1.35. 
Between 1.35 
and 1.40. 
Between 1.40 
and 1.45. 
Between 1.45 
and 1.50. 
Between 1.50 
and 1.55. 
Between 1.55 
and 1.60. 

Above 1.60. 


eae | ee | me ee | ee | ee 


Number samples of cheese..| 0 | 2 | 11 
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It will be seen that nearly 90 per cent of the results are © 
within one-tenth of the average and the variation would have — 
been within still narrower limits had it not been for the abnormal 
conditions prevailing in July and August. . 

d. From the results of our two years’ work it appears fairly — 
settled that, in the case of cheese made from the normal mixed — 
milk of herds of cows, the fat seldom falls below 1.3 pounds for 
one pound of casein. The special bearing that this fact has _ 
upon the identification of cheese made from skimmed milk will — © 
be considered later. ene 
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6. Rexation or Fat to Toran Sotips anp To Souips not Fat 
Iv CurEsE Mave From Norma Mirx. 


We have seen from our previous work that the relation of fat 
to casein in cheese furnishes a means of distinguishing skim- 
milk cheese from whole-milk cheese. The question arises as to 
whether we can find other relations between the constituents of 
cheese which promise a more satisfactory basis for making such 
distinction. A careful study has been made of cvery experiment 
during the two seasons of the relation existing between the fat 
and total solids, of the relation existing between the fat and the 
solids not fat, and also of the relation existing between the total 
solids and the solids not fat. The result of the study has not 
appeared to furnish an equally satisfactory basis for distinguish- 
ing whole-milk from skim-milk cheese, and yet, since these 
relations are used in some States to define a whole-milk and skim- 
milk cheese, it is desirable to study the data furnished by our 
extended work in order to see how accurate such definitions are. 
In the table below, the heading of the fourth column of figures, 
“ Pounds of fat in 100 pounds of cheese solids,” is the same as 
pounds of fat in water-free cheese, that is, in cheese after the 
water has been removed by drying, leaving only the solids to. 
consider. The figures in the fifth column also refer to water-free 


cheese. The advantage of expressing the results in this form is 


that the variable constituent, water, is removed, and a basis of 
comparison is established that is uniform. 
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TABULATED GENERAL SUMMARY. 


— ~~ «~Pounds of fat in 100 pounds of cheese-solids, 

















i ; ‘ Least. Greatest. Average. sf 

Oe - 

Seer ensor Of 1699. kee esc e eens cie| 50589 7 156.88 53.94 

Pee Season of 1893: Be 
Bet, Stone’s factory eoeceoeceoe ceo eee ee ee eee esos 51.26 55.66 53107.) oe 
_ Merry’s factory.............-..+.-.+-.| 52.08 | 55.67 58.68 0% on 
_ Forty-eight factories..................| 51.01 |! 56.15 53 31a te 
e S| aT 
s mweraye for 1892 and: 1893 Myra. | ee el Lk wale ee 53.56" hig: 
54 AUN Oe 
a. -During the seasons of 1892 and 1893, the amount of fat in ‘ 
100 pounds of cheese-solids (or et ety cheese) varied on | 
‘< 50. 39 to 56.83 pounds, and averaged 53.56 pounds. . __ ee 
ges meoaieet ie. J 
a _ 6. The variation from month to month was not great. The 


_ general results go to show that in cheese made from normal milk, 
4 _ the amount of fat should never be less than 50 per cent of the 
__ cheese-solids, and that cheese containing Jess than this propericas is Bi 


_ of fat has undoubtedly been made from skimmed milk. | 
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Tabulated general summary. 


Pounpbs oF Souips not Fart in 100 Pounps 
OF CHEESE-SOLIDS 




















Least. Gr atest. Average. 
Bee Gis LOD eh gc a «Pie's clei» ae sv « 43.17 49:61 46.06 
Season of 1893: 
OHO A PACLOLY ii eas cee ces wrest soe 44.34 48.74 46.93 
REIT VER TACHOTY: aco sc eis cee secs 44.33 47.92 46.32 
Forty-eight factories............. 43.85 48.99 46.69 
peverave 1Or. 1892 and S98 crcctaien dene) |< te wede's 46.44 


a. During the seasons of 1892 and 1893, the amount of solids 
not fat (casein, ash, etc.) in 100 pounds of cheese-solids varied 
from 43.17 to 49.61 pounds. and averaged 46.44. 

b. The general results go to show that, in cheese made from 
normal milk, the amount of solids not fat (casein, ash, etc.) 
should never be as much as 50 per cent of the entire cheese_ 
solids, and that. cheese containing more than this proportion of 
solids not fat has been made from skimmed milk. 
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TaBuLATED GENERAL SUMMARY. 
Pounds of fat for one pound of solids not fat in cheese. 











Least. Greatest. | Average. 
BBO DROME Moet set cy sachs iakaietere ch teres 1.01 1.32 be 
Season of 1893: 
a LUT Yas ahp le) ee a sharekye eat h aiew oe 1.05 1.25 1.13 
BRE AMI OROL Yitoro.c 275.0 ws rc tehle puheee, 6 Anis, 30 1.09 1.26 1.16 
MB OLOY ETON TACCOTICS! .'/. 0's pee tye elves 6 1.04 1.28 1.14 
EMVOELOOMOF OOF ANG 1 NGO alive ohio [lg o's ase eurli Male ele’ 1.15 


a. During the seasons of 1892 and 1893 the amount of fat for 
one pound of solids not fat varied from 1.01 to 1.32 pounds, and 
averaged 1.15 pounds. 

b. In cheese made from normal milk there should always be 
more than one pound of fat for one pound of solids not fat. 


7. GENERAL SuMMARY OF Resvuutts RELATING To THE CoMPoSsITION 
oF GREEN CuresseE Maps rrom Normat MILK. 


1. Pounds of water in 100 pounds of green cheese. 


Least. Greatest, Average. 

PRN bd fie ttre ath cies i vieve os hd’ a a 'a"s 33.50 .88.80. 36241 
Season of L893... ce cece cece nena sec eeons 32.69 43.89 37.05 
Meadons Of 1892 and 1898.0 vic. ks wells de 32.69 48.89 86.84 

2. Pounds of solids in 100 pounds of green cheese. 

Least. Greatest. Average. 

Begs, Of7-) 8995. 2 Pos ok Ee tay ce Sale ad 61.20 66250." 63.59 
PR ITOT aL OOD... Sa ee wk cis on ae Wake 56.11 67.31 62.95 
Be reoneeOt LOO? And 1298 fen Ae eet ecav. (bO.1T 64.31 (2 638 

3. Pounds of fat in 100 pounds of green cheese. 
. Least. Greatest. Average. 
eae Viel S092 S. ae gan bi He a A ae ae 31.90 386.79 34.30 
PAA OUEO ES LO OS © o's. )0't tial sie 5 cietale lets anes ae . » 80.00 35.98. ° 33.59 
Beaeous OL VS93°and 1893) 2 aink 06 cask cote ooo 30.00 36.79 33.83 
4. Pounds of casein in 100 pounds of green cheese. 

t Least. Greatest. Average. 

So aT Ce TICS Di Aa AA Ailae aiccaie 23 18r) 260L0 . Ona 
PAS OGEy LOUSY cot 0%. 4-5 Hara anedsleant roe a wit 20.80 26.11 23.43 
Seasons of 1892 and 1893..........000- For 2OL80% 26.81" Bog rRe 
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5. Pounds of fat for one pound of casein in cheese. 


Least. Greatest. Average. 


Season Of 1899.0 .0% 6 se weed ets sa Oe 1.27 1.54 1.41 
Season of 1893........ AO pe * oy eee Loe 1.60 1.43 
seasons of. 1892 and 1898 0.2, 5... eS 1.27 1.60 1.42 


6. Pounds of. fat for 100 pounds of cheese-solids. 


Least. Greatest. Average. 


MeasOR ULI SOS tke. 6 o Ree on ‘ai Seas oe t 50.89 56.88 58.94 
DMGASOUEOL SE LAOS meres, Go ct Wiles eee fs 51301 56.15 53.36 
measonsot. 1899 and 18938 oes). su.. eminent 50.389 56.83 58.56 


7. Pounds of solids not fat in 100 pounds of cheese-solids. 


Least. Greatest. Average 
Pan OF OOD. fa Sp aeee sate ek ne, Goren aug 43.17 49.61 46.06 
PBASOSTOL LOG A. y hate oie Oieus sca ete ote tke ote 43.85 48.99 46.64 
Seasons of 1899'and 1893. tw eda 43.17 49.61° 46.44 


8. Pounds of fat for one pound of solids not fat in cheese. 


Least. Greatest. Average. 


POBAR UML aL Boe tecalss eae ate cnrioke ale teatro 7 On Loe y ed 
SPLIT Lay nd Wal OS id ARR poy en gr PSE A ai. 1.04 1,28 LAs 
Seasomok 1802 and 1808. .2. ese ceeee 1 O08 1.32 Lis 


9. EZabulated monthly averages. showing composition of green 
cheese made from normal milk. 


A. Taste Snowing AVERAGE CoMmPosITION oF GREEN CHEESE 
FOR THE SEASON OF 1892. 





























Pounds of Pounds of | Pounds of 
sonra, | waterin.| solids in, | S248 mot | "ratin 00 | casein in | ,S¥&@r, | fat for one 
100 lbs. of | 100 lbs. of 5 Ibs. of 100 lbs. of in 100 Ibs. casein dil 

cheese. cheese. cheese: cheese. cheese. of cheese!| | Raaaal 
May ...... 37.10 | 62.90 | 29.30 | 34.00 | 23.60 | 5.30] 1.45 
Aste Sean 36.82°| 63.18. | 29.38 | 38.80"! 95.17 4,21 1.35 
July Bettas se 34.90 | 65.10 | 30.91 | 34.19 | 24.66 | 6.25 1.39 
August.... 35.074:.1°64.26 1929219 | 38-14) (24 94 4.88 1.45 
September . 36.29 | 68.71 | 28.08 | 35.63 | -24.96 3.82 1.47 
October ...| 37.62 | 62.38 | 29.35 | 33.037) 23.85 5.50, 1.38 























Average for 
season...| 36.41 | 63.59 | 29.29 | 34.30 orgs 4.99 | 1.41 
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B. Taste Syowrnc AverAGE Composition or GREEN CHEESE 
FOR THE SEASON oF 1893 at Mr. Sronr’s Facrory.. 








Pounds of Pounds of | Pounds of 
Pounds of | Pounds of 5 Pounds of | Pounds of 
water in | solidsin solids not fat in 100 | casein in sugar, |fatforone 
MONTH. fatin 100 ash, etc., | peund of 
100 lbs. of ' 100 Ibs. of Ibe of lbs. of 100 lbs. of |. 100 Ib ’ Pants 
cheese. cheese. ; cheese. cheese, | 2 eel] Fagg anel 











cheese. of cheese.| cheese. 
1893. 
April ee 38.14 99.28°|°32.58: | 92.77 6.51 1.43 
May Re easels 36.37 30%36°) 33227. }-24.72 5.64 1.35 
June. 34.50 31.20 | 84.80. | 25:22 | °5 98 1.36 
July .. Placed oats We 29.99 | 33.64 | 24.05 5.94 1.40 
August 37.48 28.30 | 34.22 | 22.38 5.92 1.53 
September .| 86.26 29.63 | 34.11 | 22.992 6.71 1.49 




















Average for 


season...| 36.52 23.68 6.11 1.42 





PAS fe, 33.69 











C. Taste SHowinc AVERAGE COMPOSITION OF GREEN CHEESE 
DURING THE SEASON OF 1893 aT Mr. Merry’s Factory. 





Pounds of Pounds of | Pounds of 

Pounds of Pounds of aalidanot Pounds of Pounds of sugar, [fat for one 

MONTH waterin | solids in fat in at in casein in aah. ote oundat 

ee 100 Ibs. of | 100 Ibs. of | 199 Ths, of | 100 Ibs. of | 100 Ibs. of | s*s49 ibe Pepe i 
cheese. cheese. . cheese, cheese. . 

















cheese. of cheese.| cheese. 
1893. 
April Bits, site 37.26 | 62374 | 29.22 | 33.52 | 23.09 6.13 1.45 
May Peerglars’ 36.84 | 63.16 | 29.58 | 33.58 | 23.65 5.93 1.42 
ame oS 36.89 | 63.11 | 29.63 | 33.48 | 24.06 5. oO 1.39 
July Merdicie, « 36.52 |. 63.48 | 29.69 | 338.79 | 23.57 ae 1.43 
August.... 36.46 | 63.54 | 28.86 | 34.68 | 22.59 6.27 1.53 
September . 37.09 | 62.91 | 28.56 | 34.35 | 22.93 5.63 1.50 








Average for 
season...| 36.84 | 63.16 | 29.26 | 33.90 | 23.32 5.94 1.45 
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D. Taster SHowine AVERAGE COMPOSITION OF GREEN CHEESE 
DURING THE SEASON of 1893 at Forty-EIGHT FACTORIES. 


Pounds of Pounds of | Pounds of 
Poundsof Pounds. | sclias not | Pounds of | Pounds of |" Sugar, |tat for one 


MONTH. fatin ash, etc., | pound of 
100 lbs. of | 100 lbs. of 100,1bs. of 100 lbs. of | 100]bs. of re 160 lbs’ | cagehnaen 








Beet for 


season...| 37.33 | 62.67 | 29.26 | 33.41.| 23.39 5.87 1.43 


cheese. cheese, iiicene: cheese. cheese. of chéese.| cheeses 
1893. 
April Sets oa POND 161.05) 2B..8cohaee woOat eo 7 5.70 1.41 
LLC oC eee 87.95 | 62.75 | 29.57 1-88.18 23:51 | «6.06 1.41 
June; ..'s» - 86.06 | 68.94 | 30.22 | 83.72-| 24.35 5.87 1.38 
July ed ys RM Re 37.44 | 62.56 | 29.28 | 33.28 | 23.41 5.87 1.42 
August.. ., 07.54 | 62.46 | 28.05 | 34.41 | 22.41 5.64 1.53 
September. es Mee Rote Mien evetey bee te. 98 Wi | 33.68 | 22.52 5.65 1.50 
October ...| 38.53 | 61.47 | 28.45 Be n|a| ail 83.02.| 22.66 |. 5.79 1 2a 


E. Taste SHowine AVERAGE CoMPOSITION OF GREEN CHEESE DURING 
THE SEASON OF 1893 aT ALL FAcTorizs. 


Pounds of | Pounds of Perppetet Pounds of | Pounds of Pounds of | Pounds of 


: sugar, ash,| fat for one- 
MONTH. water in solids in fat in fat in casein in ete.. in pound of 


cheese. cheese, aheéaa cheese. cheese. cheese., cheese. 














6.04 1.43 
May... 87.12 | 62.88 | 29.66 | 33.22 | 23.62 | 6.04 1.41 
Jiane 5. | 35.92 | 64.08 | 30.80 | 83.78 | 24.48 | 5.82 1.38 
OMe ie. Ss 36.93 | 63.07 | 29.54 | 88.53 | 23.61 | 5.93 1.42 
August....| 37.16 | 62.84 | 28.40 | 34.44 | 99.44 | 5.96 1.53 
September .| 37.15 | 62.85 | 28.75 | 34.10 | 22.88 | 5.92} 1.50 
October ...| 38.62 | 64.38 | 28.42 | 82.96 | 22.63 | 5.79 1.45. 




















Average for 


season...| 37.05 | 62.95 | 29.86 | 33.59 
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 F, Taste SHowinc AVERAGE CoMPOSITION OF GREEN CHEESE Map3E 




































a FRoM Normau Factory Mitxk Durine THE SEASONS OF 1892 AND | 
3 1893. 
| Pounds of | Pounds of | Solids not | Pounds of | Pounds of |Szar ash,| fat for one 
he MONTH. | 1901s of | 100 ibs. of | _ £8 1 | yop ibe of | 100 Ibs. of | £m "| pound of 
cheese, cheese. 100 Ibs of cheese. cheese. hse ried 
1892-1898. 
April Meme eh aor, JO. | soa, 007 29,0065 32794") 23%, 02 6.04 1.43 
ba Yes sss. 37.11 |62. 89) 629.41: 83.48 1:23.61 5.80 1.42 
wunG +>... 36.22 7° 68.78 | 29.99 4138.79") 24.71 5.28 a he 
July Brava! ote HeSO 2D | OS 7b oO 008k Gae75. | 2382.96 6.04 1.41 
August, . 36.69 |. 63.31 {28.64 ) 34.67 -| 23.04 5.60 1450; 
September . 86.86 | 63.14 | 28.54 | 34.60 | 23.30 5.24 1.48 
Wotoper...) 38,29) 61.71 \98...738..|-32.98 ) 23.04 5.69 1.43 
Avg for two 
seasons..| 36.84 | 63.16 | 29.33 | 33.83 Ps Rag es 5.61 | 1.42 





XV. LOSS OF MILK-CONSTITUENTS IN CHEESE- 
MAKING. 


Under this general head the following topics will be considered : 

1. Amount of solids in milk lost and recovered in cheese- 
making. , 

2. Amount of fat in milk lost and recovered in cheese-making. 

3. Amount of casein and albumen lost and recovered in 
cheese-making. 

4, General summary. 
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seks ew ( Yorr Aonrovuroman Exprenenst Srantox. if 
ry : hy bf ; 


me ry 8 Sik TABULATED GENERAL SUMMARY. + eae 
r it x Pounds of milk-solids lost in whey for 100 pounds of milk. 























Re oes, Least. | Greatest. | Average. — 
} a 2a i! pts me 
ee 5.81 | 6.83 6.21 
_- Season of 1893: 7 | Ae 
BS TACUOLV ces cece rete csvset ae} >” 8.10 6.43 6.28 as 
_ Merry’s PAG Vt ag shih! ecko sss eaeel 0, OOF) > 6244 Gl Db icin ain 
_ Forty- -eight PAOUOMOS. we ne Pee oe tN GL 6.49 6.280 ages 
x Pevoraget or 1892 ‘and 1898 sooo we a ee. Sl] Gove woiet 6.25 pia 
be a. Taking the seasons of 1892 and 1893, the amount of milk- 
Sy solids lost in the whey for 100 pounds of milk varied from 5.81 
_ to 6.83 pounds and averaged 6.25 pounds. It will be noticed = 
- that the variations in 1808 were within much narrower limits 
Fae 3's a opr: 
than in 1892. eee: 
6, Taking the monthly averages of the results we see quite i 
_ close uniformity in the results, though there was a tendency to 1 
_ smaller loss of milk-solids as the season advanced. fst 
Bs 54 | 
; 
Me 
ane 
ne 2 at a y * *: 
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TABULATED GENERAL SUMMARY. 


Per cent. of milk-solids lost in whey. 














Least. Greatest. Average. 
MES A INS Sera 0 eh ars ae aie aig cavatiare's « 43.59 54.738 49.13 
Season of 1893: | 
BES SC EACHOR VOUS Sie vis Scie tis sions brete's wines 48.12 | 52.17 49.92 - 
BRIS EAGLOV VI aes 's . aio veiese toy tee's } s\scers.+ 46.54 | 53.40 50.16 
SIDLEY SOIONLAACLOTICS. 6.05.2 os sfeiee sso. dos 45.84 | 52.95 49.37 
Everave: Tor £SO2 ANd 1898 Wisc ac ue oi berviers os '08 |)’ eae eee 49 >48 


a. During the seasons of 1892 and 1893 the per cent. of solids 
in milk that was lost in the whey varied from 43.59 to. 54.73 per 
cent. and averaged 49.48 per cent. 

b. The proportion of milk solids lost in the whey decreased 
quite regularly from month to month as the season advanced. 
This is what we should expect since the cheese-making solids of 
- the milk (fat and casein) increased in quantity from month to 
month, while the whey solids (albumen, sugar and ash) remained 
quite uniform, increasing only a little as compared with the fat 
and casein. 

c. The proportion of milk solids lost in the whey averages 
greater in the results secured at the factories of Mr. Merry and 
Mr. Stone than at the other factories, because no results in 
cheese making were secured from these two factories in October 
(as they were making skim-milk cheese), and, as the loss of milk 
solids was smallest in October, the October results, if secured, 
would have reduced the season’s averages considerably. 
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aa TABULATED GENERAL SUMMARY. 


3 Pounds of milk-solids recovered in cheese for 100 pounds of milk. 


4 . Least. Greatest. | Average. 
MEO MV OLDE COD ois, ore ake 0 6 oye vies scene we]. .0. 31 7.58 6.43 
‘Season of 1893: | 

MSH LACIOLVG. oa. to tsa b vtec felisee| & DIS 6.75 6.30 
BEMMIGEDY AU TACOTY soso. s sec cases csens e+], 0.55 7.09 6.91% 
> forty-eight factories ..................| 5.59 7.50 6.44 
P Meee ert Ore LOU %; rect eet cn. vle We Fide, cpececsh IM assvade ot 6.38 
'y | 


a. During the seasons of 1892 and 18938 the amount of milk 
- golids recovered in cheese for 100 pounds of milk varied from 
5,81 to 7.58 pounds and averaged 6.38 pounds. 
- 6. There was a steady increase, from month to month, of the 
amount of milk solids recovered in cheese as the season advanced. 
Since the increase of solids in the milk during the season jis 


due mainly to an increase of fat and casein, which are the chief 


__ cheese-producing constituents of the milk, this increase of solids 
retained in the cheese was a necessary consequence of the natural 
change in the composition of the milk as a result of the advance 
of lactation. | 
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TABULATED GENERAL SUMMARY. 


Per cent. of milk-solids recovered in cheese. 











Least. Greatest. | Average. 
TRS US Va A, a SR 45.27 | 56.43 50.87 
Season of 1893: 
Bem DACLOLY \osci et a's so wilele wees 6s 47.87 | 51.88 50.08 
IGN SPEEDILY Cotsiss! sce ssn oa okie a76 8 wie es 46.60 | 53.46 49.84 
BeOTtY -CIONbAACLOLICS 62.7... ok se ee be ee 47.05 | 54.66 50.63 
Peveravertorsl sos iands lB9ag On ee auky ws os wees kegels 50.52 


a. During the seasons of 1892 and 1893 the per cent. of solids 
in milk recovered in cheese varied from 45.27 to 56.43 per cent. 
and averaged 50.52 per cent. 

b. Owing to natural changes taking place in the composition 
of the milk as the season advanced, the per cent. of milk-solids 
retained in cheese increased from month to month. 

ce. As stated above, the proportion of milk-solids recovered in ~ 
cheese would have averaged a little greater, if work at all the 
factories had been continued through October. 
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II, Amount of Fat in Milk Lost and Recovered in Cheese-— 
Making. 


TaBLE SHowina WEEKLY AND MontHity AVERAGES oF Fat Lost 
AND RECOVERED IN CurEse-Maxing Durinac THE SEASON, 








Pounds of 
1893. fat in 100 
: Ibs. of milk, 
April. 
Second week......... 3.438 
SEIEOC WGK ee bie Side a 3.47 
Mourtn week i). 2, s 3.40 
Average for April..| 3.48 
May. 
arst week. oy Oo. 3.46 
Becond weekay geass és 3.46 
EAYITG, WOECK noo tte a cs 3.60 
MOUTLULWeOK ys. vente 2s 3.81 
Average for May...| 3.67 
June. 
BTA G EWC Ken cic des koeteks 3.67 
Second week......... $253 
hirdsweek (4) 3.73 
Fourth week ....... 3.63 
Average for June. 3.66 
July. | 
WICH WOC Ks. a's ak Ose chs 3.50 
Second week......... 3.60 
PEC IWCCK Gia ese eters 3.64 
POUT tw CO cou st. ewe ok 3.65 
sAverage for July ..| 3.62 
August. 
Piiratime elke iii% 40s ie Sat bs} 
Second week......... 3.73 
nird week... ../.: 28% SOME aes any () 
Fourth week........ | 3.99 
Average for August.| 3.87 


cere ees 


= 


Pounds of 
fat lost in 
whey for 
100 lbs. of 
milk. 


0.30 
0.40 
0.36 








0.28 
0.32 
0.338 
0.34 


0.32 


0.31 
0.36 
0.35 
0.36 


0.35 


Se OR 


















































f 
ae Pee Per cent. ee es 
ered in of fatin | milk recoy- 
cheese for | milk lost in ered in 
Ae ees of whey. cheese. 
| ee 
3.13 8.74 | 92.26 
3.07 | 11.53 | 88.47 
3.04 | 10.59} 89.41 
3.07 | 10.50] 89.50 
8.10 | O48 89.60 
3 12 9.83 90.17 
8.22 | 10.56 89.44 
3.44 oUF 90.29 © 
une l 9.81 90.19 
3.36 8.45 91.55" 
3.20 9.35 90.65 
3.42 8.31 91.69 
3.39 6.61 93.39 
3.37 7.92 | 92.08 
8.29 8.00 92.00. 
3.38 8:89 He, Diet 
3.31 9.07 | 90.93 
8.31 9.32 | 90.68 
—_——_|_—— 
8.30 | 8.84} 91.16 
3.42} 8.81 | 91.69 
3.87.4 220265 90.35: 
3.44 | 9.28 90.77 
3.63; 9.02 90.98 
3.52 | 9.04 90.96: 








2d jum? Ma. 
yr BLE Rena: AM “AND ONT terres et a 
_ Lost anp Recoverep, Etc.— (Concluded ). 


Pounds of 

Pounds of top lost in 

fat in 100 ey for 

lbs. of milk. | 1001bs. of 
milk. 


September. 
preirst: Week +. do: < ss 


. - Second week ...... 
; . Third week........ 


aeouth week SAR 


Average for Sept.. 


October. 
- First week ........ 


Second week....... 
_ Third week..... wet, 
Fourth week. . Py lene 


Average for Oct . 


Pounds of 
fat recov- 
ered in 
cheese for 
100 lbs. of 


Per cent. — 

Pra eee i of fatin — 

milk lost in full xebay) ¥. 
whey. | cheese. 








’ TaBLE SHOWING Pounps OF ae Par cae IN Werte FOR 
Pounps or Minx. 











September. 
Average for 





August. 
October. 


April. 


b @ bs 
3 
eS # ce 























1892, | ian 
Teast... 05 0++5 cccolece | 0.294) 0.91//0.21}, 0.26], 0:30|°0.96) annum 
Greatest ...........]-.-..| 0.83) 0.34] 0.45) 0.37) 0.41) 0.35]..... — 















(# Average......./....-| 0.29] 0.27/ 0.81] 0.32] 0.35] 0.31] 0.31 * 


————— eee OOo 






1893. 
_ Stone’s factory: 
BLIBABE 5% 5) ies ss ole 
etaroatest .s. .. ee oe 






0.39] 0.37] 0.96] 0.31] 0.31] 0.38]...3./..... 
0.42) 0.50) 0.36] 0.36] 0.38) 0.46/.....|..... 


| | | | | | 


0.40] 0.45] 0.32! 0.34] 0.34] 0.49].....] 0.87 


eT  O  8aO“O*S OS OLS OOS SOM 
a 









Average ..... 





_ Merry’s factory: ey 
> -Least.....-+.+.<.-.|\0.32] 0.27) 0.24) 0.26] 0.381) 0.32). 730) 2 aeueum 
Greatest ...........| 0.38) 0.35) 0.34] 0.36] 0.38) 0.41)..... sone 










Average ....... 


SSE ee ee = y 

ooo | rrr ( O8————— |e oO I 
—————————_,- | 

== 


48 factories: 
PiGeantihis seve eee | 0.29) 0.3 
Greatest ...........| 0.40} 0.4 


SS Oe ee ee Es P e 
8 re 


Average .......| 0.34/ 0.36] 0.29] 0.33] 0.35] 0.39] 0.36 0.84 









_———— | {| | 


Average for 1893 ...| 0.36, 0.36] 0.29] 0.32] 0.35] 0.39] 0.36] 0.34 


—_—————— | fl | | | 
———S SV OOOO ——— | — 
ae 


Average for 1892 and | ae 
1893 ..:...++.:-+| 0236] 0.35] 0.28] 0.82] 0.34) 0.37] 0.38) G.gamm 









Tabulated general summary. — | +: be ey 





























Pounps oF Fat Lost In WHEY vOR ; 
100 Pounps oF MILE. 

q oo : Least. Greatest. Average. a 
Season of tha 242 ly Ns UR eo eri ee A a 0.21 0.45 0.31 See Oe 
a Season of 1893: ; 1 Se a 
__ Stone’s PEALE stant ated ae hy ae hale eatgc fe 10 526 0.50 0.3 Uae 
_ Merry’s ‘factory ..........-.seeeeeeeee| 0.24 0.41 0: 330Roe 
be Forty-eight factories NGG e\ghc. etmek ierseags O22 0.45 O., S40 ae 
et Sea a 
: PGragyG fOrt1 G92 ANG\I SOS oy. heels ee soe vies lige d ede 3 0.383° 9s 
i ‘ vty + : a 


i a. {The amount of fat lost in whey for 100 pounds of milk 
varied from 0.21 to 0.5 pounds and averaged 0.33 pounds during, tn 
4 the season of 1892 and 1893. 7 

6. The average amount of fat lost was smallest in Juneand 
ry daly and greatest during the early and late months of theseason. __ 
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TaBULATED GENERAL SUMMARY. 


Per cent. of fat in milk lost in whey. 
















-¢. The excessive loss of fat at Mr. Stone’s factory was prob- aes 
ably due to the use of arather high temperature in heating the 


: 
, 7 


curd, which was proved by our work in 1892 to cause loss of fat. 
_d. The facts all go to show that the proportion of fat lost in 


ag cheese-making is quite independent of the amount of fat in the 
_ milk. The variations that occur in loss of fat are due either to 
: he the condition of the milk or to some special conditions employed _ 


in manufacture. 








Least. Greatest. | Average. . 

Mev Benson of 1899 ...............:...0s0- 5-68 | 12.86 8.40 
: Season of 1893: , 
Patone’s RBM ie ake Wick p cieisse o, asdiw gives Teoor ie. ol ene Qh. O Gaia 
muagemierry 8 factory .. 5 6.).... assy sie. 6.64) Ut. LRA? 9.00) 7m 
Forty-eight factories ........ 0... Bir Ward Wace Ch ed Lea 9.02 “au 
E Average for 1892 and 1893 ....... Wake Saat Welk a ‘ 
s a. The per cent. of fat in milk lost in whey during the seasons _ is 
of 1892 and 1893 varied from 5.68 to 13.51 percent.,and averaged 
8.87 per cent. of the fat in the milk. a 
b. Taking the monthly averages, we see that the smallest “aia 
. "proportion of fat lost was in June, and the next smallest loss was 
a in October, when the milk contained most fat ; while the largest _ 
~ loss occurred in April or May, when the aroha of fat in milk 
was least. ora 
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7 ‘Tanvuarep Cath: Summary. er, 
Pounds of fat in 100 pounds of milk recovered 1 in cheese. 


Least. Greatest. 


eee ‘Season of 1982 Pele ect 
Season of 1893: 
EStone’s-factory...........+... 
BeMcrry SfACLOLY. 0.66 es cee ee 
A es eight factories .......... 


' Average for 1892 and 1893. 


a. +The amount of fat recovered in See for 100 pounds ee 

3 f milk varied from 2.77 to 4.05 pounds and a eHe 3.39 pounds, 
_ ‘during the seasons of 1892 and 1893. 

- -b, The amount of fat recovered in cheese increased from 

_ month to month, because the amount of fat in milk increased. | 
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Per cent. of fat in mille recovered in cheese. 


- Least. Greatest. 


87.14 | 94.32 


ie pega | 86.49 | 92.78 
‘Merry’s factory.............+. ,eee| 88.98 | 98.38 
pes factories Beat, ot sdene le 88.57 | 94.20 





a. The proportion of milk fat recovered in cheese varied from: 
"86. 49 to 94.32 per cent., and averaged 91.18 per cent. of the fat 
n the milk during the seasons of 1892 and 1893. 
6. The proportion of fat recovered in cheese was least in April 
eee pet in June, and quite uniform for the other months. 
56 
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III. Amount of Casein and Albumen in Milk Lost and Recov- 
ered in Cheese-Making. 


! 


Taste SHowing WrEKLY AND MontHty AVERAGES OF CASEIN ~ 


AND ALBUMEN Lost anpD RecoveERED IN CunEse-Maxine During | 


THE SEASON. 


1893. 


April. 


Second week 
Third week. 


S) ey Oe, fr 8.0 


eeoeeeeee 


Average for April.. 


Ma 
First week . 
Second week 
Third week. 


eeeeeeees 


eeeeeeerve 


Average for May... 


June. 


First week . 
Second week 
Third week. 


@ eh /0 16; 0) e)"e: @ © 


oe 0 'e 6 0 6 @ © 


2 0, O10 0 0 B®, \& 


Average for June .. 


July. 


First week . 


eoeeeeeeee 


Average for July .. 


August. 


First week . 


©, 10 Ore, © 6 Cone 


eeeeeenereer 


Average for August. 


Pounds of 
casein and 
albumen in 
100 lbs of 
milk. 


2.87 
2.80 
2.78 


2.81 




















Pounds of 
casein and 
albumen 
lost in 
whey for 
100 lbs of 
milk, 

















0.65 
0.69 
0.72 
0.73 


Ont 








Pounds of 
casein and 
albumen re- 
covered in 
cheese for 
100 lbs of 
milk. 


2.18 














2.43 
2.42 





2.43 








2.35 





Per cent. of 

casein and 

albumen in 
milk lost 
in whey. 


24.06 
23.93 
23.02 


23.49 














24.20 
23.70 
24.92 
23.75 





24.51 


Per cent. of 
casein and 


albumenin 


milk recov- © 


76.16 
74.83 
75.91 
75.23 





75.56 

























| Tanue sonia fWiraniy AnD MontTHLy eee Ero.— 
(Coneluded.) | 


/ 


Pounds of | Pounds of P tof! 
Pounds of | casein and | casein and | Per cent. of | Per sk : or . 

casein and | albumen | albumen re-| casein and ep Dt an 

1893. albumen in|  lostin covered in | albumen in | ® aie on ie 
- | 100 Ibs. of | whey for | cheese for | milklost | ™UKTrecov- — 


milk. 100 lbs. of | 100 lbs. of | in whey, | Cred in 
\ milk. milk. V+} cheese, 925 





ag _ September. 

Meme hires weeks... 6s...) 3.16 ea 2.39 | 24.37 
moemecond week. .,.5...| 8.17 0.75 2.42 | 28.66 
eee hird week. ;.......2. 3.23 0.79 2.44 | 24.46 
me Mourthweek..........|. - 3.48 0.82 2.61} 23491 


a : Average for Sept... 3.24 0.78 2.46 | 24.07 
= October. 
See birst.week..........1 38.47 0.88 2.59 | 25.35 


_ Second week.........| 3.50 | 0.88| 2.62 95.14 
Mibhird-week...{...c.3| . 8.55 |". 0.85 |° 9.70'| * 23.94 
merourth week. ........| 8.55 0.83 2.72 | 28.38 


Average for Oct ...| 3.53 | 0.85) 2.68 | 24.08 
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aint Cais SUMMARY. 


Pounds of casein and albumen lost in whey for 100 es oe 














milk. 
f —— Least. Greatest. | Average. | 4 
ES ae a 
ae Bemer ering eis eke 0.61 0.94 0.75 
-__ - Season of 1898: ; i 
Stone's factory ....... ss eees sees eee, 0.58 0.86 Ree 
Be Merry’s TactOry.. 6.6... ese eee e ee eee e| 0.64 0.82 0.74 
m Forty-eight factories. .... +. sss sees eee ~ 0.60 0.88 0.2 a 
ae ea 
i Average for 1892 and 1893 ........| ...... | ...... “0: LOS iene 
ae 4 
aN During the seasons of 1892 and 1893 the amount of casein ‘ : 
and albumen lost in whey for 100 pounds of milk varied from 
0.58 to 0.94 pounds and averaged 0.76 pounds. va 
; b. The smallest average losses of casein and albumen in whey © ah 
occurred in April, and the amount of loss increased during May 
B and June and then decreased or remained fairly uniform until 
_ October, when it was largest. Vay. A ih 
» % 
4 
ip ‘ : 
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New York AGRICULTURAL EXPERIMENT STATION. 447 


TABULATED GENERAL SUMMARY. 


Per cent. of casein and albumen in milk lost in whey. 














Least. Greatest. Average. 
“SATO T LG Wray SESE Le aa a ra A eg 32.07 |) 25.00 23.96 
Season of 1893: 
SUC SRL 9) iy at RU Si a Oe 20.00 | 26.30 23.95 
Ha SCR gg cli A A ne aa 23.10 | 26.07 24.42 
Forty-eight factories ..............006- 21.82 | 26.24 24.29 
Pera yO LOIN. G92 and: LBS! isc, sees}. cs siclnss| | ieee ste 24.28 





a. During the seasons of 1892 and 1893, the per cent. of casein 
and albumen in milk lost in whey varied from 20 to 26.3 per 
cent. and averaged 24.28 per cent. of the casein and albumen in 
the milk. 

6. The proportion of casein and albumen lost in whey was 
least in April and increased in May and June, after which it 
decreased somewhat. 

c. The larger proportion of casein and albumen lost at Mr. 
Merry’s factory was due to the fact that the milk contained a 
larger proportion of albumen for its casein than did the other 
milks. 

d. A careful study of our results shows that the proportion of 
casein and albumen lost in cheese-making is remarkably uniform 
and that variation of conditions of manufacture has little influ- 
ence upon this loss, the chief determining cause of loss being the 
amount of albumen in the milk, most of which goes into the 
whey. 
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TapLe SHOWING PouNDSs oF CasEIN AND ALBUMEN RECOVERED IN /— 
CHEESE FoR 100 Pounpbs or MILK. 

























































































Average 
1892, April. | May. | June. | July. | Aug. | Sept. Oct. for 
season, \ 
DAPARD or Gis ik bli eess R] ale sae 1.90) 2541/°2.31| 2.97] 2.32), 227 ieee 
RETOSLORL. iiss aie’ aes 41 sil olor 2.10) 2.51) 2.39) 2.36) 2.46) 2. 89) ee 
Average ........|.-06- 2.01) 2.47) 2.35) 2.31) 2.38] 2.78) 92.38 
1898. Tee |, oe |e ha ON ol eae 
Stone’s factory: 
LT DIS OS a 214).2.32| 2.43) 9,28).238. 921 9. 66! See ‘ 
Greatest ........%. 9°15) 9.52) 2.49) 22431 .9 39) 9°45) 4 2 ae 
Average ve, eile tReet B15) 2.41) 2.479 2°86) 98 9271S ea eee 2.35 
Merry’s factory: 
AUGAAL WS Vict acetal ate 9.10).2.07) 2.31)-2. 92129-1937) : 
Greatest .......... 2.17) 2.47) 2.43). 9.991, 2.34) 2 62s so Sane 
Average ........ 2.13) 2.28] 2.37] 2.26] 2.96| 2.46].....| 9.29 
48 factories: 
AOA en luieae si ses 2.12) 2.12) 2.30, 9021)).29 27): 2 AS eo Ores 
Greatest .......... 2.21) 2.59] 2.52] 2.48).2.37) 2.60) °2 776) ee 
Average Brera cea 2.16) 2.35] 2.45] 2.338] 2.34) 2.52) 2.68) 2.40 


———— | [ | | 


Average for 1893 ..| 2.15} 2.35] 2.43] 2.31] 2.30) 2.46) 2.68) 2.37 




















aSaQQjJCJ{jF SSS? 




















Average for 1892-3.| 2.15] 2.28) 2.44) 2.32) 2.30) 2.41) 2.73) 2.3 





~J 


—— 


| 


OP ipat crab Guyerat Ree, 


aS Pounds of casein and albumen recovered in cheese for 100 poundas i on 


of milk. 





Least. Greatest. | Average. 


ReETNAYOL TL SON eric icy rele ea te a's ce he bones 1.90 2.82 2.38 
Season of 1893: 





OST I ORE acne 2.14 2.52. | pa tS 
E MMMM IEACLOLY Soi. Suisse s sisceTe ns ee oes 2.07 2.62 2.29 ee 
Forty-eight factories . . Ba Ean GRR a FB 2.76 2.40) ees 


mverace for L892 and 1898s. cess liek ced dtl te wees « 2.37 


a. During the seasons of 1892 and 1893, the amount of casein 


and albumen recovered in cheese for 100 pounds of milk varied 


from 1.9 to 2.82 pounds and averaged 2.37 pounds. 
6. The amount of casein and albumen recovered in cheese is, 


fon the most part, quite independent of the conditions of manu- — 


_ facture. The amount recovered quite closely follows the amount 
3 “of casein present in the milk. 
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Ne mW York AgRiovLroraL Exrunnanrr STATION. 
Ce int pe den 


Per cent. of casein and albumen recovered in cheese. 











Least. Greatest. Average. | Pe ab 





oe 


Prem Gm Nota e Seu aminc sbtet vcs «(10 75.00) | peas 16.04 


Season of 1893: 


PeaTUe EMAL OLY tut eo shea as efeireerd eed adth los On) 8000 76.05— 
Retr yAMACLOTY Uae ccs < sss ose te ses ges| 18.99"): 76.90 75.58 
Forty- Sie Nt factories: cas. cata ees we dfs) BN TE FT 8 AES 10 ae 


— | ————————_—____. eee ee 


mA verave tor, L892 ands 1603 cae encarta soem Toe 15% Ta 








a. During the season of 1892 and 1893, the proportion of casein 
and albumen in milk recovered in cheese varied from 73.7 to 


eighty per cent and averaged 75.72 per cent. of the casein and 
albumen in the milk. 








b. The proportion of casein and albumen recovered in cheese _ 
was more dependent upon the proportion of casein, relative to 


albumen, in the milk than upon the conditions of manufacture, 
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TABLE SHOWING RELATION oF CASEIN IN MitK TO CASEIN AND. 
ALBUMEN IN CHEESE. 





Pounds of Amount of 


Pounds of | Jnwmen in, | ineteeus fail 
iran om, Fh Tha, of rie | sheets maete]| a 
of milk. cheese. 
April | 
Second: week wha. dec eke a Sot 2.18 0.16 
rd week eo Auk ew. scece REE he’ 22.50 I 0.1% 
Hourthiweek 2.00. oe See 2.24 heat 0.10 
; May 
BOTT GUC 0) os abn ooo See GANG 2.23 24 0.09 
Recon week! io Lue Sa Ne 2727 2057 0.10 
ATE RY GOK» PSC uidea Shs 2s ee EES Bis Dee 2.30 0.04 
BEGUN WRK >) ii:cics jor, ve ne ee BOD G 2.49 0.07 
June 
Mast aveek. 235 7 GU ee okies % 2.48 2.46 0.02 
Second week... yee Ween. 2.49 2.44 0.05 
MATOS WGK + curs 5 4e eepea ete sobs 2.48 2438 0.05 
Routh week 2.2 a ae 2047 Bid O 0.05 
July. 
Marat a.eek fo io ea eee os 2.41 9.35 0.06 
DECONCaWECK 25. RIT, gsc 3 2.40 2.35 0.05 
ard vee k f2,). es ee eR eet ans wore -< 2.39 2.32 0.07- 
IN OALELISSV CO K i eer ste eRe OL oi 9! do 2.33 2.28 0.05 
August 
ITSLONUEEK. ste ieee nee 4% wo x 2.29 ae Wy) 0.02 
MEGONGAWEEK sie sei ee cet es 2.29 2.21 0.08 
AHI Weeks. eer ee See oes ek 3 9.35 2.94 Ov 
Maurth WGK: §, aaees Cotes He wl ahs so 2.388 2.35 0.03 
September 
Hirst’ week. veo hsleey ; A 2.46 2.39 0.07 
DECONG Week. vaca mice ees peg | 2.42 0.09 
Pnird weeksn fe Nes oly cee 2 Po 2.59 2.44 0.15 
TOOUTL. WOK ais cot t ch aadeeenetes okie eb. 2264, Onn 
October. 
First week... ....... 65% pee a cosh 2.76 2.59 0.17 
DOCONC VOR Kc. fis wince alaschin mete 2.80 2.68 0.18 
PASEO. WEOKI Se (oon Sea ne yt 2.83 2.70 0.13 
Fourth weekis i 08 6 a Saran 2381 2.72 0.09 


ee ————————————————————— ee 
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From the table above, we can see that there is a larger amount 
- of casein in the milk than there is casein and albumen in the 
4 cheese. If we assume that all the albumen goes into the whey and 
; none into the cheese, then the excess of casein found in the milk 
4 over that found in the cheese would represent the amount of 
casein lost in the whey in the process of cheese-making. On this 

















6. Pounds of milk-solids recovered in cheese for 100 pounds of 
- milk. 


Least. Greatest. Average. 


Season of 1892....... edit lek aie eb eee ee: 5.31 7.58 6.43 
PETC FOLS1 GUNG rt hee cok eee RS 5.55 6.50 6.35 
Seasons of 1892 and 1893 ...........0008 561 7.58 6.38 


c. Per cent. of solids in milk lost in whey. 


Least. Greatest. Average. 


Sdason of 1899... 0.22: Ni ee aa kad Ag{B Gt (BAL ya Gao 
Beasorof 1s03 tf te Patce eel & 45.34 53.40 49.68 
Seasons of 1892 and 1893 ...........c00. 43.59 54.78 49.48 


d. Per cent. of solids in aie recovered in cheese. 


Least. Greatest. Average. 


Season of 1892....... Se A big an ers AN PR ORB. OF FG LLS82 WO SOT 
POT OTEL BD Bic ck Wa kk. eo ovole a oh whole sacar aha tey's 46.60 54.66 50.32 
Seasons of 1892 and 1893 ............... 45.97 56.43 50.52 


e. The proportion of milk-solids lost in the whey decreased 
from month to month as the season advanced while the propor- 
tion of milk-solids recovered in cheese increased. This was due 
to an increase of cheese-making solids (fat and casein) in the milk, 


3 assumption, the amount of casein lost in the whey varied from > 
0.02 to 0.18 pounds, and averaged 0.07 pounds for 100 pounds of 
. milk, 

; 

: 

i IV. General Summary of Results Relating to Loss and Recovery 
: of Milk Constituents in Cheese-Making. 

@ a ‘ . . 

: 1. Amount of milk-solids lost and recovered in cheese-makmg. 
ee a. Pounds of milk-solids lost in whey for 100 pounds of milk. 
E Least. Greatest. Average, 
‘ BER OLS U Sanat se Sodas se sheila Sele ess 5,81 6.83 2 OE 
a BOAMUIL OL ESOS os wlarcele sores eine. i> Suen 6.09 6.49 6.27 
| Seasons of 1892 and 1893 ............... 6281) "6588 eran 
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since these increased from month to month with the advance of 
lactation, while the whey solids (albumen, sugar, etc.), remained 
quite uniform in amount, as compared with the fat and casein. 


2. Amount of fat in milk lost and recovered in cheese-making. 
a. Pounds of fat lost in whey for 100 pounds of milk. 





Least. Greatest. Average. 
PEABONUON LSOD Ray ec iis ide ew alsa a cle wer 0.21 0.45 0.31 
BCABOMSOLS LS Od Li erary pean clavate ja lers \a «eles 0.22 0.50 0.34 
MEAKONS OL 1699 Andel SOS Bruty a)... sce O21 0.50 0.33 
6. Pounds of fat recovered in cheese for 100 pounds of milk. 
. Least. Greatest. Average. 
BOC IROD hee Ce Ss os bs cae TT £08 eae 
AOL HOS. sks aM ee Ricco ee wakes 2.94 4.05 3.39 
Reasons 06.1899..and V893. kd ive « sis ole abe Oa 4.05 3.39 
e. Per cent. of fat in milk lost in whey. 
Least. Greatest. Average. 
CELE TERED GRRE RDS eS, RL 5.68, 12.86 8.40 
emeO TL OL OOS sc use Cheetos ts bacco aber 5.80 13.51 9.12 
Seasons of 1892 and 1893 .........cccecs 5.68 13.51 8.87 
d. Per cent. of fat in milk recovered in cheese. 
Least. Greatest. Average. 
PSSHON) OL PAOS cc toh mir tE ele gic 's\s ols soem 87.14 94.32 91.60 
BEREONIOLULAOS, , starewetalens Sickel. ssa «(aigssehee 86.49 94.20 90.88 
Seasons of 1892 and 1893 ........... 86.49 94.382 91.18 


é. The smallest proportion of fat lost in June, with October 


_ second, when the milk was richest in fat; while the largest pro- 


portion of fat lost was in April or May when the amount of fat 
in the milk was least. The results of our two years’ work all go. 
to show that the proportion of fat lost in cheese-making is quite 
independent of the amount of fat in the milk. The variations 
that occur in loss of fat are due either to the conditions of the 
milk or to some special conditions employed in manufacture. 


3. Amount of casein and albumen in milk lost and recovered in 
cheese-making. 
a. Pounds of casein and albumen lost in whey for 100 pounds 
of milk. 


Least. 
BICASOM Of al OO aioe lise Nie ois sikh eee eto ere ale 0.61 
EASONVOL  LEOB sizer’. te ct ese DOr Spa 0.58 
Heasons OL S92 and D808. ui Aen 0.58 


Greatest. 
0.94 


0.88 ~ 


0.94 


Average. 


0.75 
0.76 
0.76 
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}. Pounds of casein and albumen recovered in cheese for 100 


pounds of milk. 
Least. Greatest. Average. 


1.90 2.82 2.38 


Beason Of 1892.....ceccrerereceseceres i 
Season of 1893...... BEST eh oar Mere ets s 2.07 2.76 2.37 
Seasons of 1892 and 1893 ......-- ee Xals 1.90 2.82 2.87 


c. Per cent. of casein and albumen in milk lost in whey. 


Least. Greatest. Average. 


Meonof 1803 yc. see ese PACU SH 22.07 25.00 23.96 
Season of 1893......--esee8: JeG® PS & 20.00 26.30 24.28 
Reetour of 1692 and 1803 vcariavawepitta seo Nee ee ee 


d. Per cent. of casein and albumen in milk recovered in cheese. 


Least. Greatest. Average. 


MOTT LOO ns oi ee ee ah es T5006 .227'7 - 9S aaa 
Season of 1893..... ees. ERE ike bE ee nv "3.10 80.00 aun 
measons of 1892 and 1898... 2.......0%00.- 73.70 80.60 wei: 


e. The proportion of casein and albumen lost in cheese-making 
has been found to be very uniform and quite independent of 
variation in conditions of manufacture. The amount of albumen 
in milk largely determines the amount of casein and albumen lost 
in whey, since there is very little casein lost. On the other hand 
the amount of casein recovered in cheese closely follows lit 
amount of casein in the milk and is governed by this more than 
by conditions of manufacture. | 


Consmrunnts IN Curnsr- Maxine. 


Pounds Pounds 
Pounds | lostin | recovered | Per cent. 
in 100 lbs. | whey for | in cheese lost 
of milk. | 100 lbs. of | for 1001bs.| in ii by 
milk, of milk. 


Solids in milk, 1892 ....... : SPSL Ae ora 


1898. 
Stone's factory... sess. ; 6.28 
Merry’s factory..........| 19. 6.25 
Forty-eight factories ......| 12. 6.28 
Beason Of 1893 .... 21.6 aes] dee 6.27 
Seasons of 1892 and 1893 ..| 12. 6.25 


Beatin milk, 1893. 3..cue.6 


; 1893. 

—Btone’s factory.... ....0.. 
Merry’s factory........... 
Forty-eight factories ...... 
Senson0f 1893 (oss cas ps 0% 
Seasons of 1892 and 1893 . 


~ 
momo Oo © 
Oe OS oO 
Tho post 


| 


- Casein and albumen in milk, 
re NSS etn, .c cke eee Ey te co''e 


eens 1893, 
Stone’s factory............ 
Merry’s factory ........... 


: ‘Forty-eight factories ...... 


WeemeasONn 1892 0 ..icclee soe s os 


hee Seasons of 1892 and 1893 * 












id Yield of green cheese from 100 pounds of re 
2. Pounds of milk required to make one pound of green cheese. 
8. Amount of water retained in cheese made es 100 bg 
of milk. 






Mae Sy: “Amount of casein fouiied 4 in cheese made from 100 pounds ; 
| : of milk. | 

6. Relation of fat in milk to yield of cheese. 
1 General summary of results. _ 
58 
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a on Ninee ara GENERAL Summary. a ae 

i Pounds of green cheese made from 100 eee of milk. ee 
ae Pe Tas , Least. Greatest. | Average. 
"Season of 1892 ......... PRE Be | lee Qa 477. STO. 98) teen ae 
___ Season of 1898: i 

>  Stone’s factory ...... Body aes oly Ober, dy 9.10). 10.76 9 DO sce 
meee Metry’s factory.......; Bee een ete. lakes Oy LO pagel Te LO 9. 00): 
pee, Porty-eight factories ...........6....-- 8.94 | 18.17 10.250 
oe | Average OR ROoand 1 80T Mees ae ea Peas deen 10.08 ye 
Be a 
. a. During the seasons of 1892 and 1893, the amount of green : 
cheese made from 100 pounds of milk varie: from 8.47 to 13.17 f 
‘ is pounds, and averaged 10.08 pounds. Bee. 
i 6b. The amount of cheese made from 100 pounds of milk ss 
increased from month to month as the season advanced, because 
the per cent. of cheese-making constituents (fat. and casein) 
increased in the milk. bes 


; ¢. The average amount of cheese made from 100 pounds of | 
m milk i in 1893 ae have been greater if the work had continued 
oe through October at the factories of Mr. Stone and Mr. Merry 

a‘ since the yield of cheese is highest in October. ey 


ie 
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aa TABULATED GENERAL SUMMARY. ee 
a Pounds of water in 100 pounds of green cheese. i 
‘a : ; Least. Greatest. | Average. 

Mmtspason OF 1892. ies. eece condenses 8.14] 11.81 9.94 
Zz Season of 1893: Srey 
MEE TODGATAGLOTY,......0.2secrseverssees| 9.29) 10.99 10.10 

MeeCITy Ss TACtOTY .. 02.22. ee cee ewer ens}. 8:94 | 10.98 10. kOe 
_. Forty-eight factories Cater een eee eens CP 30 Hs real. 90g 
y Pever are Otel S92 ANG IESG es doe ges |. acelin ad, Gatclors! <a eran ta 


a. During the seasons of 1892 and 1893, the amount of milk 
required to make one pound of green cheese varied from 7.6 to 


334 pounds, and averaged 9.92 pounds. 


3 6. The amount of milk required to make one pound of green 
cheese decreased from month to month as the season advanced, 
because the per cent. of cheese-making constituents (fat and 
-__ casein) increased in the milk. 
A 
Be 
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III. Amount of Water Retained in Green Cheese Made F rom 


oe - too Pounds of Milk. 


} 


























ny, 1892. | 
RUIPBRE 6 ies oie b'e « &e'sto] see 8326) 3.42] 3.92) 3.19198 (32) 4792). 
Oe Greatest cic sie cceewlecs.s.| 8.90) 4/01°3767173093123, 8 ee 





as. 
Bi: Average .......|..... 3.25) 3.62) 3.48] 3.58) 3.60) 4.45) 3.66. 
Riptide 

Ma 


ff | | LE | LL _ | _______*"t__ 





ae 1893. 
eee Stone’s factory: 





ee 


Say Average ..... ..| 3.60) 3.56] 3.38) 3.58] 8.80] 3.81|.....) 3.62 


ane aE SE a SSS | 


-Merry’s factory: 




















a | ee | ee | eee 





—_———— | | | | |__| eee 
—————_ eS OOS SSS OES SS a eee 


_ 48 factories: 
Teast si. 2... ce cc cicoe| 3.46] 3.11) 8.951 8.47)' 8.64) 4.99): 4.08) aeee 
. Greatest ..... .....| 3.71] 4.32! 3.98] 4.06] 4.32] 4.30; 5.78]..... 








fi fn fn, a | ee 


‘Average for 1893....| 3.56] 3.66| 3.58] 3.63] 3.79| 4.00| 4.59] 3.75 


| | | | jf S| 


Average for 1892 and 





TABLE SHOWING PouNpDs oF WarTER RETAINED IN GREEN CHEESE ~ 


ee. : Maver From 100 Pounps or Minx. 
, 8 on 
613) 
. . (3) 
Ele) 2| elf |e eee 
< A 5 .| 5 < 7) } <a) 


Teast... ek. see} 8.40) 8.40] 8.56)°32 48) 8754) S064 eee é 
Greatest . 0.0.2.0... 9-83.49) 8.79] 8.72) 3752) 3.69) 4:10) eee es ene 


Average .......| 3.44] 3.54] 3.62) 3.50] 3.65] 3.96]..... 3:62. 


ae Average .......| 3.59] 3.74] 3.63] 3.72| 3.92] 4,26] 4.59] 3.85 


a 1893 ............| 3.56] 3.58) 3.59) 3.58] 3.72] 3.77| 4.51 8.79) 





Sees Teast ........-..5..| 8.37] /8.82| 3/21) 8586)8244| 8550). 4 ee 
i Greatest .:.....-+++| 8.83] 3.76] 3,70| 8,72] 4.03) 443). aie 
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ae 
Pe 


aa Pounds of water retained in cheese made from 100 pounds of milk. 








a Least. Greatest. | Average. & 2 ay 
‘oa ‘ Ref 
ie chaos ss akc ae | oe ee 
Becosson Of 1892. ........ a cetes re aca ph oe LO 4.76 '|\- 3. 66.g5g 
ma season of 1893: © - Raye 
mee ptone’s factory.......... Aline AR ROY cs ies Be | 4.13 36295 iy 
BEMENLGITY SAACLOTY ©... occa cee cles ceees.| 8.40 4.10 3.62 3 
Bemeborty-elght factOries.... sc. .c reese seef 8.21 5.78 3. 85 ae 
ae | a ee ee . 
Bi Eevoragetorel O92 andl 808 wn sctee ess ficou v ds. [oe pees 3.72 
q a. The amount of water retained in the green cheese made __ 
- from 100 pounds of milk varied from 3.11 to 5.78 pounds and 
4g averaged 3.72 pounds during the seasons of 1892 and 1893. 
a b. The amount of water retained in the cheese made from 100. 


pounds of milk naturally increased from month to month as the 

season advanced, because there was an increase of fat and casein, 
which enabled the cheese made from 100 pounds of milk "to he 
retain an increased amount of water. ie 
59 a 







Pounds of Milk. 
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Pounds of fat retained in green cheese made from 100 pounds 
: of milk. 
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o ‘a: The.amount of fat retained in the cheese made from 100 7 
pounds of milk varied from 2.77 to 4.05 pounds and averaged 3.39 
- pounds during the season of 1892 and 1893. 


=. The amount of fat retained in the cheese increased from a a 
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; TABULATED GENERAL SUMMARY. 
Pounds of casein retained in cheese made from 100 pounds of 








milk. 
Least. Greatest. Average. 
Ce SAT ASU TE ath GES a 1.90 2.82 2.38 
Season of 1893: 

ETRE ACRODY. fe a ce ee he's sala y othe eae 2.14 2.52 2.35 
DRE AGEACLOGY s: 5.6 ssl wetie wisidaate dhs tel’ 207 2.62 2: 20 eK, 
Peru cieht factories 3... )/ee ee te ke 2.12 2.76 2.40 

Seasons of 1892 and 1893 ..... Be RR AAP I | VRP ae | ees i 








a. During the seasons of 1892 and 1893, the amount of casein 
retained in the cheese made from 100 pounds of milk varied from 


1.9 to 2.82 pounds and averaged 2.37 pounds. 


6. The amount of casein retained in cheese increased when the 
amount of casein in the milk increased. 


VI. Relation of Fat in Milk to Yield of Cheese. 
The relation of fat in milk to yield of cheese has become one 
of the most important of dairy questions, because upon the 
uniformity of this relation depends the justice of using fat in 


milk as a basis in paying for milk at factories. This Station was — 


the first to call attention to this relation and to show that the 
results secured in our work went far toward establishing the fact 
that, in normal: factory milk, the fat is a fairly accurate measure 
of the amount of cheese that can and should be made from milk. 
In determining the yield of cheese, there are three different fac 
tors to be considered. First and primarily, the composition of 
the milk determines how much cheese it can make. The yield 
should increase or diminish in proportion as its fat and casein 
increase or diminish. Second, the condition of the milk affects 
the yield, by which is meant condition as regards sweetness, 


3 freedom from taint, etc. Third, the conditions employed in the 


process of manufacture affect yield, and these conditions, by 
which the losses of fat and casein and the retention of moisture 
are controlled, depend largely upon the skill of the maker. If 


3 milk were always in perfect condition and if our knowledge of 





Part, 


ie 


ie 





470 Report oF THE CHEMIST OF THE = , 


cheese-making were complete enough to enable ohobseanattaee io x 
control every step of his operations, then the yield of cheese — ep 
‘would depend upon the composition of the milk. ie 
Now, it is well known that two and only two constituents of oe 
milk generally need to be considered in relation to cheese ; these 
two constituents are fat and casein. If the fat and casein are 
present in milk in uniform relative proportions, then the relation — 
of fat to yield will be a uniform one. If the relation of fat to 
casein varies, then the relation of fat to yield of cheese will vary 
similarly. In previous bulletins, we have tried to calculate the 


cor 


yield of cheese based on the composition of the milk and elimi- 


nate the other two factors mentioned above. Our method was to 
calculate the amount of water in the cheese so that it would be 


proportional to the solids. This method was fairly satisfactory, 


but was open to one objection, viz.: that the fat and casein of 
cheese do not retain moisture with equal power. It was suggested 
to the writer by Dr. 8S. M. Babcock, of the Wisconsin station, 
that fat should have credited to it the same producing power that 
it has when made into butter and that likewise casein should have 
credited to it the same producing power that it has when made 
into cheese without fat. It was further suggested by Dr. Babcock 
that some of his experiments indicated that the cheese yield 


- could be roughly calculated from the composition of the milk by — | 


multiplying the fat by 1.1 and the casein by 2.5 and adding the 
products, though he had no analytical data to show how nearly 
correct this might be. The writer adopted this suggestion as a 
basis for experiment. Preparing some pure casein, this wasdried __ 
and then allowed to soak up as much water as it would be likely  __ 
to hold in being made into green cheese. It was found that one 
pound of casein takes up water enough to increase its weight to 
2.25 pounds. If to this is added the amount of ash taken upin 
the same amount of cheese, the weight would be increased to _ 
just about 2.5 pounds. This process of calculating cheese yield 
has been applied to all our work and with most satisfactory 
results. We shall present yields of cheese calculated in the above __ 
manner alongside the actual yields found, for the sake of com- 
parison. The method has the additional advantage of being 
applicable to skim-milk or milk containing added cream with 
just as satisfactory results as when applied to normal milk, \) 
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TUBULATED GENERAL SUMMARY. 


Pounds of cheese made for one pound of fat in milk. 


Least. Greatest. Average. 











Season for 1892..... 5 Bice sip ai a rs oat ou SAGO oo 2.96 2.73 
Season of 1893: 
LONE LACLOLY Su iia's cae platens Ie PF 2.56 2.80 2.67 
Morn ys FACtOLY. %"..3s. 07 eaeMicge ote’ his 2.52 2.77 2.70 
Forty-eight factories .. 6. ...6.526 2-605 2.54 3.06 |: ar 
Averave for 1892 and -1OUa ou...» whe are pap weamupeaams Me 2.72 


a, During 'the seasons of 1892 and 1893, the amount of green 
cheese made for one pound of fat in milk varied from 2.52 to 
3.06 pounds and averaged 2.72 pounds. 

b. The results were fairly uniform from month to month. 

c. The slightly lower results given than in the average of our 
work last year are accounted for by a larger loss of fat and reten- 
tion of less water. Moreover, the drying up of pastures affected 
the yield, and the discontinuation of the work in the middle of 
September instead of carrying through October lowered the 
average necessarily. 

d. The average difference between the actual and calorie 
yield of cheese was 0.03 pounds for one pound of fat in milk. 


VII. General Summary of Results Relating to Influence of 
Composition of Milk on Yield of Green Cheese. 


1. Yield of green cheese from 100 pounds of mith. 


Least. Greatest. Average, 
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Measone Of: 1892 and 898) Ae. ks noe 8.47) 13.17 


2. Pounds of milk required to make one pound of green cheese. 
Least. Greatest. Avcrage. 
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Seasons of 1892 and 1893........:...... , 7. 60" a Ue 





, Pounds ty water Races in green cheese made from 100 
pounds of milk. 
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t py 
Pe Seasons of 1892 ‘a RGR can SAA old ay ape 3.11 5.78 3.272 9a 
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_ XVI GENERAL SUMMARY OF RESULTS OF THE _ 

- WORK DONE IN CHEESE FACTORIES DURING THE 
SEASONS OF 1892 AND 1893. i 

I, Extent of Investigation. 
1. Amount of work done. 





a. In 1892 work was done at five different cheese factories one Be 
_ week each month from May to October, cheese being made fifty 
_ times in all. a 

6. In 1893 work was done at fifty different cheese factories, sie 

4 located i in eight counties, from April on through October, cheese 

being ‘made 100 times in all. At the factories of Mr. Stone and 

of Mr. Merry work was done one day each week through the | 

‘season. 
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2. Amount of milk used. 


The amount of milk actually handled in all the work aggre- 
gated nearly one million pounds, which represented the average 
of not less than 5,000,000 pounds of milk, the product of not less” 
than 15,000 aHhene COWS. 


3. Amount of chemical work done. 


In 1892 there was a total of 4,466 determinations; in 1893 of 
7,095 ; total for two seasons, 11,561 determinations. 


II. Conditions of Manufacture. 


1. Amount of rennet extract used. 


The amount of rennet extract used for 1,000 pounds of milk 
varied in 1892 from two to six ounces,and averaged three and 
one-third ounces; in 1893 from two to five ounces and averaged 
three ounces. 


2. Temperature of milk when rennet was added. 


The temperature of the milk when the rennet was added varied 
in 1892 from 82° Fahr. to 90° Fahr., and averaged 844° Fahr.; 
in 1893 from 80° Fahr. to 88° Fahr., and averaged 844° Fahr. 


38. Time required for rennet to coagulate completely. 


The time required for the rennet to coagulate the milk com- 
pletely varied in 1892 from fourteen to forty minutes, and aver- 
aged twenty-five minutes; in 1893 from five to seventy-eight 
minutes and averaged thirty-two minutes. | 


4. Temperature to which curd was heated after being cut. 


The temperature to which the curd was heated after being cut 
varied in 1892 from 97° Fahr. to 106° Fahr., and averaged 983° 
Fahr.; in 1893 from 95° Fahr. to 105° Fahr., and averaged 99° 
Fahr. 

5. Lume from cutting curd to drawing whey. 

The time from cutting curd to drawing whey varied in 1892 
from one hour and twenty-three minutes to four hours and twenty- 
five minutes, and averaged two hours and forty-five minutes; 
in 1893 from one hour and twenty-five minutes to five hours 
and thirty minutes, and averaged three hours and eighteen 
minutes. 
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6. Length of string on hot cron when whey was drawn. 
The length of string formed on a hot iron when the whey was 
drawn varied in 1893 from a trace to one and one-fourth inch, and 
averaged one-fourth inch. 


7. Time from drawing whey to putting curd im press. 

The time from drawing whey to putting curd in press varied 
in 1892 from one hour to four hours and forty minutes, and aver- 
aged two hours and forty-two minutes; in 1893 from forty min- 
utes to six hours and fifteen minutes, and averaged one hour and 
fifty-three minutes. 


8. Length of string on hot tron when curd was put in press. 
The length of string formed on a hot iron when the curd was 


put in press varied in 1893 from one-half inch to four inches, and 


averaged one and one-half inches. 


9. Temperature of curd when put in press. 


The temperature of the curd when put in press varied in 1893 
from 70° Fahr. to 90° Fahr..and averaged 81° Fahr. 


10. Time consumed in operation of cheese-making after adding 
3 rennet. — 
The time consumed in the operation of cheese-making after 
adding rennet varicd, in 1893, from two hours and twelve min- 
utes to nine hours and fifty minutes and averaged six hours. 


III. The Composition of Normal Factory Milk. 
1. Pounds of solids in 100 pounds of milk. 

The milk-solids in 100 pounds of milk varied in 1892 from 
11.47 to 13.91 pounds, and averaged 12.64 pounds; in 1893, from 
11.7 to 13.87 pounds, and averaged 12.65 pounds; in 1892 and 
1893 averaged 12.67 pounds. 


2. Pounds of solids not fat in 100 pounds of milk. 

The solids not fat in 100 pounds of milk varied in 1892 from 
8.27 to 9.66 pounds, and averaged 8.94 pounds ; in 1893, from 8.4 
to 9.35 pounds, and averaged 8.91 pounds; in 1892 and 1893 aver- 
aged 8.92 pounds. 
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8. Pounds of cheese-producimg solids (fat and ane m 100 
pounds of milk. 


) The amount of cheese-producing solids (fat and casein) in 100 

- pounds of milk varied in 1892 from 4.97 to 7.35 pounds, and aver- | 

| aged 6.16 pounds; in 1893, from 5.48 to 7.44 pounds, and averaged 
6.23 pounds; in 1892 and 1893 averaged 6.21 pounds. | 


4. Pounds of whey-solids (albumen, sugar, etc.) in 100 pounds of 
milk. 

The amount of whey-solids (albumen, sugar, etc.) in 100 pounds 
of milk varied in 1892 from 6.11 to 7.03 pounds, and averaged 
6.48 pounds; in 1893, from 6.19 to 6.69 pounds, and averaged 6.45 

, pounds; in 1892 and 1893 averaged 6.46 pounds. 


5. Pounds of fat im 100 pounds of milk. 

, The amount of fat in 100 pounds of milk varied in 1892 from — 
3.04 to 4.35 pounds, and averaged 3.69 pounds; in 1893, from 3.33 
to 4.6 pounds, and averaged 3.77 pounds ; in 1892 and 1893 aver- 
aged 3.75 pounds. 


6. Pounds of casein and albumen im 100 pounds of milk. 
The amount of casein and albumen in 100 pounds of milk varied 
in 1892 from 2.53 to 3.76 pounds, and averaged 3.13 pounds ; in 1893 
from 2.75 to 3.60 pounds, and averaged 3.14 pounds; in 1892 and 
1893 averaged 3.14 pounds. 


7. Pounds of casein in 100 pounds of milk. 

The amount of casein in 100 pounds of milk varied in 1892 
from 1.93 to 3 pounds, and averaged 2.47 pounds; in 1893 from 
2.18 to 2.85 pounds, and averaged 2.46 pounds; in 1892 and 1893 
averaged 2.46 pounds. 


8. Pounds of albumen in 100 pounds of milk. 

The amount of albumen in 100 pouuds of milk varied in 1892 
from 0.55 to 0.86 pounds, and averaged 0.66 pounds; in 1893 from 
0.47 to 0.87 pounds, and averaged 0.68 /poondee ; In 1892 and 1893 
averaged 0.68 pounds. 
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9. Pounds of casein for one pound of albumen im milk. 

For each pound of albumen in normal milk the casein varied in 

1892 from 2.60 to 4.60 pounds, and averaged 3.74 pound.; in 1893 ~ 

from 2.80 to 5.58 pounds, and averaged 3.62 pounds; in 1892 and 
1893 averaged 3.66 pounds. 


. 10. Pounds of fat for one pound of casein in normal milk. 
For each pound of casein in normal milk the fat varied in 1892 
from 1.38 to 1.74 pounds, and averaged 1.5 pounds; in 1893 from 
1.38 to 1.78 pounds, and averaged 1.53 pounds; in 1892 and 1893 
averaged 1.52 pounds. d 


11. Pounds of fat for one pound casein and albumen im normal 
milk. . 
For each pound of casein in albumen in normal milk the fat 
varied in 182 from 1.07 to 1.33 pounds, and averaged 1.18 pounds ; 
in 1893, from 1.06 to 1.33 pounds, and averaged 1. 2 pounds; in 
1892 and 1893 averaged 1.19 pounds. 


12. Variation im the composition of milk during the season. 

The changes that normally take place in milk with advance of 
lactation were quite seriously interfered with by the conditions of 
weather, since about the middle of July the pastures began to 
suffer from drouth. The general effect was rapidly to diminish 
the flow of milk and the different constituents changed into 
abnormal relations.. The fat increased while the casein and albu- 
men diminished, the albumen decreasing in larger and relative 
proportion. 


4 IV. The Composition of Whey. 


1. Pounds of solids in 100 pounds of whey. 
The amount of solids in 100 pounds of whey varied in 1892 
from 6.43 to 7.52 pounds, and averaged 6.91 pounds ; in 1893, from 
6.72 to 7.25 pounds, and averaged 6.97 pounds; in 1892 and 1893 


q averaged 6.96 pounds. \ 


2. Pounds of fat in 100 pounds of whey. 


The amount of fat in 100 pounds of whey varied in 1892 from 
0.23 to 0.5 pounds, and abe 0.34 yeas in 1893, from 0.24 
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3. Pounds of casein and albumen vm 100 pounds of whey. 

The amount of casein and albumen in 100 pounds of whey varied 
in 1892 from 0.67 to 1.07 pounds, and averaged 0.84 pounds; in 
1893, from 0.65 to 0.99 pounds, and averaged 0.84 pounds; in igi 
and 1893 averaged 0.84 pounds. 


V. The Composition of Green Cheese made from Normal Milk. 
1. Pounds of water mm 100 pounds of green cheese. 

The amount of water in 100 pounds of green cheese varied in 
1892 from 33.5 to 38.8 ponnds, and averaged 36.41 pounds; in. 
1893, from 32.69 to 43.89 pounds, and averaged 37.05 pounds; in 
1892 and 1893 averaged 36.84 pounds. 


pte pede 


2. Pounds of solids in 100 pounds of green cheese. 


The amout of solidsin 100 pounds of green cheese varied in 
1892 from 61.2 to 66.5 pounds, and averaged 63.59 pounds; in 
1893, from 56.11 to 67.31 pounds, and averaged 62.95 pounds ; n 
1892 and 1893 averaged 63.16 pounds. 


3. Pounds of fat m 100 pounds of green cheese. 


The amount of fat in 100 pounds of green cheese varied in 
1892 from 31.9 to 36.79 pounds, and averaged 34.3 pounds; in 
1893, from 30 to 35.98 pounds, and averaged 33.59 pounds; in 
1892 and 1893 averaged 33.83 pounds. 


ud s | pute 


4. Pounds of casein mm 100 pounds of green cheese. 


The amount of casein in 100 pounds of green cheese varied in 
1892 from 238.18 to 26.1 pounds, and averaged 24.3 pounds ; in | 
1893, from 20.8 to 26.11 pounds, and averaged 23.43 pounds; in | 
1892 and 1893 averaged 23.72 pounds. ir 


5. Pounds of fat for one pound of casein in cheese. 

The amount of fat for each pound of casein in cheese varied 
in 1892 from 1.27 to 1.54 pounds, and averaged 1.41 pounds; in 
1893, from 1.27 to 1.6 pounds, and averaged 1.43 pounds; in 1892 
and 1893 averaged 1.42 pounds. 


6. Pounds of fat im 100 pounds of cheese-solids. 


The amount of fat in 100 pounds of cheese-solids varied in 1892 
from 50.39 to 56.83 pounds, and averaged 53.94 pounds; in 1893, 
from 51.01 to 56.15 pounds, and averaged 53.36 pounds; in 1892 
and 1893 averaged 53.56 pounds. f 
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7. Pounds of solids not fat in 100 pounds of cheese-solids. 

The amount of solids not fat in 100 pounds of cheese-solids 
varied in 1892 from 43.17 to 49.61 pounds, and averaged 46.06 
pounds; in 1893, from 43.85 to 48.99 pounds, and averaged 46.64 
pounds; in 1892 and 1893 averaged 46.44 pounds. 


8. Pounds of fat for one pound of solids not fat in cheese. 

The amount of fat for one pound of solids not fat in cheese 
varied in 1892, from 1.01 to 1.82 pounds, and averaged 1.17 
pounds; in 1893, from 1.04 to 1.28 pounds, and averaged 1.14 
pounds; in 1892 and 1893, averaged 1.15 pounds. 


VI. Loss of Milk-Constituents in Cheese-Making. 


1. Pounds of milk-solids lost in whey for 100 pounds of milk. 

The amount of milk-solids lost in whey for 100 pounds of milk 
varied in 1892, from 5.81 to 6.83 pounds, and ayeraged 6.21 
pounds; in 1893, from 6.09 to 6.49 pounds, and averaged 6.27 
pounds ; in 1892 and 1893, averaged 6.25 pounds. 


2. Per cent. of solids in milk lost im whey. 


Tae per cent. of solids in milk lost in whey varied in 1892, 
_from 43.59 to 54.73 per cent., and averaged 49.13 per cent.; in 
1593, from 45.34 to 53.4 per cent., and averaged 49.68 per cent. ; 
in 1892 and 1893, averaged 49.48 per cent. 


3. Influence of advance of season on loss of milk-solids. 


The proportion of milk-solids lost in the whey decreased from 
month to month as the season advanced, while the proportion of 
milk-solids recovered in cheese increased. This was due to an 
increase of cheese-making solids (fat and casein) in the milk, 
since these increased from month to month, while the whey-solids 
(albumen, sugar, etc.) remained quite uniform in amount, as com- 
pared with the fat and casein. 


4. Pounds of fat lost in whey for 100 pounds of milk. 

The amount of fat lost in whey for 100 pounds of milk varied 
in 1892, from 0.21 to 0.45 pounds and averaged 0.31 pounds; in 
1893, from 0.22 to 0.5 pounds, and averaged 0.34 pounds; in 
1892 and 1893, averaged 0.33 pounds. / 

61 
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5. Per cent. of fat in milk lost in whey. 


The per cent. of fat in milk lost in whey varied in 1892, from 
5.68 to 12.86 per cent., and averaged 8.4 per cent.; in 1893, from 
5.8 to 13.51 per cent., and averaged 9.1% per cent.; in 1892 and 
1893, averaged 8.87 per cent. 


6. Causes of variations in loss of fat in cheese-making. 


The smallest proportion of fat lost was in June and the next 
smaller proportion was in October, when the amount of fat in. 
the milk was highest; while the largest proportion of fat lost 
was in April or May, when the amount of fat in the milk was 
least. All of our results go to show that thé proportion of fat 
lost in cheese-making is quite independent of the amount of fat 
in the milk: The variations that occur in loss of fat are due 
either to the condition of the milk or to some special conditions 
employed in manufacture, or to both. 


7. Pounds of casein and albumen lost mv whey for 100 pounds 
of milk. 


The amount of casein and albumen lost in whey for 100 
pounds of milk varied in 1892 from 0.61 to 0.94 pounds, and 
averaged 0.75 pounds; in 1893, from 0.58 to 0.88, and averaged 
0.76 pounds; in 1892 and 1893, averaged 0.76. 


8. Per cent. of casein and albumen in milk lost in whey. 


The per cent. of casein and albumen in milk lost in whey 
vasied in 1892 from 22.07 to 25 per cent., and averaged 23.96 
per cent.; in 1893, from 20 to 26.38 per cent., and averaged 
24.28 per cent.; in 1892 and 1893, averaged 24.28 per cent. 


9. Variations m loss of casein and albumen wm cheese-making. 


The proportion of casein and albumen lost in cheese-making 
has been found in this investigation to be very uniform and quite 
independent of variation in conditions of manufacture. The 
amount of albumen in milk largely determines the amount of 
casein and albumen lost in whey, since there is very little casein 
lost. 
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VII. Relation of Composition of Milk to Yield of Cheese. 


1. Yvreld of green cheese from 100 pounds of milk. 

The amount of green cheese made from 100 pounds of milk 
varied in 1892, from 8.47 to 12.28 pounds, and averaged 10.06 
pounds; in 1893, from 8.94 to 13.17 pounds, and averaged 10.09 
pounds; in 1892 and 1893, averaged 10.08 pounds. 


2. Pounds of milk required to make one pound of green cheese. 

The amount of milk required to make one pound of green 
cheese varied in 1892, from 8.14 to 11.81 pounds, and averaged 
9.94 pounds; in 18938, from 7.6 to 11.19 pounds, and averaged 
9.91 pounds ; in 1892 and 1893, averaged 9.92 pounds. 


8. Pounds of water retained im green cheese made from 100 
pounds of milk. 

The amount of water retained in the green cheese made from 

100 pounds of milk varied in 1892, from 3.16 to 4.76 pounds, and 


averaged 3.66 pounds; in 1893, from 3.11 to 5.78 pounds, and 










aged 


_ averaged 2.38 pounds; in 1893, from 2.07 to 2.76 pounds, and 
_ averaged 2.37 pounds; in 1892 and 1893, averaged 2.87 pounds. 


averaged 3.75 pounds; in 1892 and 1893, averaged 3.72 pounds. 


4. Pounds of fat retained mm green cheese made from 100 pounds 
of milk. 

The amount of fat retained in the green cheese made from 100 
pounds of milk varied in 1892, from 2.77 to 4.03 pounds, and 
averaged 3.38 pounds; in 1893, from 2.94 to 4.05 pounds, and 
averaged 3.39 pounds; in 1892 and 1893, averaged 3.39 pounds. 


5. Pounds of casein retained in green cheese made from 100 
pounds of milk. 


The amount of casein retained in the green cheese made from 
100 pounds of milk varied in 1892, from 1.9 to 2.82 pounds, and 


a 6. Pounds of green cheese made for one pound of fat im milk. 


The amount of green cheese made for one pound of fat in 


milk varied in 1892, from 2.53 to 2.96 pounds, and averaged 2.73 
pounds; in 1893, from 2.52 to 3.06 pounds, and averaged 2.71 
: pounds ; in 1892 and 1893, averaged 2.72 pounds. 
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VIII. Tabulated Summary of Results. 
1. Composition oF MILK. 
In 100 pounds of milk. 


1892-3. 1892. 1893, 1892-3. 





Least. Greatest. Average. | Average. Average. 























Lbs. Lbs. Lbs Lbs. _ Lbs. 

WVPALOT te oh piu icteus bas 86.09 88.53 87.36 87.32 87.33 

otal SOUdS: ©; ee rk 1147 13.91 12.64 12.68 12.67 

i Fle: ivi a ee ; 3.04 4.60 3.69 Sa 8.75 

RCASCIN (ocd ba eee ene 1.93 3.00 2.47 2.46 2.46 

PALOUIMNOR eS sy aye 0.47 0.87 0.66 0.68 0.68 

Sugar, ash, etc....... 5.82 6.37 5.82 5.77 5.78 
Pounds of casein for 
one pound of albu- 

TOT, Oe) 0. ce ahel ae 2.60 5.58 3.74 3.62 3.66 
Pounds of fat for one 

pound of casein....| 1.88 1 ves) 1.50 1.53 1.52 

2. ComposITION oF WHEY. ie 

In 100 pounds of whey. 
| 1892-3, 1892. 1893. 1892-3. 
Least. Greatest. Average. Average. Average. 
Lbs. Lbs. Lbs. Lbs. iLbs. 

Wistar coi. so iia ip ees 92.48 93.57 93.09 93.03 93.04 

Total solids.......... 6.48 7.82 6.91 6.97 6.96 

Bateraiccudece tS otek 0.23 0.55 0.34 0.38 0.36 

Casein and albumen .. 0.65 1.07 0.84 0.84 0.84 


Sugar, ash, etc...... mee et eo REF 5.75 5.76. 





a 


‘ 
4 
; 
: 
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8. COMPOSITION oF GREEN CHEESE. 


In 100 pounds of green cheese. 





1892-3. | 1892. | 1893. 1892-3. 





Least. Greatest. Average. Average. Average. 





_—_—<—<“——. | ——_—_—_———  — 





Lbs. Lbs. Lbs. | Lbs Lbs 

RTO I. es : 32.69 43.89 36.41 37.05 36.84 
Total solids...... Poeee WOO LED TOT. 34 | 63.59 | 62.95 63.16 
Me ei. 8 et 30.00 36.79 34.30 33.59 33.83 
Casein and albumen..| 20.80 26.11 24.30 23.438 93.72 
Sugar, ash, etc....... 3.12 7.02 4.99 | 5.93 5.61 
Pounds of fat for one 

1.43 1.43 


“pound of casein....| 1.27 | 1.60 1.41 








4, Amount oF Mixx-ConstitvENts Lost In CuHExsE-MaAkING. 
Lost in whey for 100 pounds of milk. 














1892-3. 1892. 1893. 1892-3, 

Least. Greatest. | Average. Average. | Average 

Lbs. Lbs. Lbs. Lbs. Lbs. 
Water ::.:. BP ute veta. ote te Pee Bl 4) 85741 | 83.73 83.64 83.67 
Potala solids ...5... 2% 5.81 6.83 6.21 6.27 6.25 
RP. aiecc os eee Rate 0.21 0.50 Waa L 0.34 0.33 
Casein and albumen .. 0.58 0.94 0.75 0.76 0.76 
Sugar, ash, etc....... 4.71 5.86 5.15 5.17 5.16 


; ’ Per cent. Per cent. | Per cent. Per cent. Per cent. 
Per cent. of solids in 


milk lost in whey ..| 43.59 | 54.73 | 49.13 | 48.68 49.48 
Per cent. of fat in milk 
lost in whey... ...| °°5.68 | 18.51 8.40 9.12 8.87 


Per cent. of casein and 
albumen in milk lost 
injwhey:'.... eh eaatel ae 20.00 26.30 23.96 24.28 24,28 


Lecovered wn cheese for 100 pounds of milk. 


1892-3. 1892. 1893. 


Least. Greatest. Average. Average. 


Lbs. Lbs. . Lbs. Lbs. 

MEN VOALGT a.) os} Vice eee thee 3 at 5.78 3.66 3.75 
Total solids ........ 5.31 7.58 6.43 6.38 

De ney he. Oi OES Pe 4.05 

Casein and albumen..| 1.90 | 2.82 


Per cent. Per cent. Per cent. Per cent. 


Per cent. of solids in 


milk recovered in 

PEERS Le oat Pada e 56.43 50.87 50.32 
_ Per cent. of fat in milk | 7 

recovered in cheese..| 86.49 94.32 |: 91.60 | 90.88 
Per cent. of casein and 
~ albumen in milk re- 
- covered in cheese...| 73.70 | 80.00 | 76.04 | 75.72 


\ 


6. YIELD oF CHEESE AND WHEY. 


1892-3. 1892. 1893. 


Least. Greatest. Average. Average. 


——. —_— | | 


‘ Lbs. Lbs. Lbs. Lbs. 
Green cheese from 100 
pounds of milk..... See 18.17) 1 LO.06, 4) V0e0s 
Pande of milk for 
one pound of green| , | 
BRBese ye Vit tla eres WOGhhT 11.81 9.94 9.91 
- Pounds of whey from 
_ 100 pounds of milk.| 86.83 | 91.53 | 89.94] 89.91 
Pounds of green cheese 
made for one pound 
Oretat in. milks lofts a4 ie .08)..06 2.73 eb 
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XVIII. THE DETERMINATION OF CASEIN IN COWS’ 
MILK (TECHNICAL). 


The methods originally proposed by Hoppe-Seyler and Ritt- 
hausen have been commonly employed for the separation and 
determination of casein in cows’ milk. In both methods, the 
milk is diluted with water and a small amount of acetic acid is 
added. The precipitation is rendered complete, in one case, by 
raising the temperature to 40° C., and, in the other case, by pass- 
ing a current of carbon dioxide through the mixture at ordinary 
temperatures. The precipitate is filtered, washed first with 
water, and then with ether to remove fat and is finally dried and 
weighed on the filter. The absence of specific directions touch- 
ing several steps of the operation led me to investigate some of 
the conditions pertaining to the determination of casein, among 
which were the following: 

1. Comparison of the two methods. 

2. Influence of amount of acid used in precipitating casein. 

3. Use of different acids in precipitating casein- 

4, Influence of temperature and time of digestion on precipita- 
tion of casein. 

5. The precipitation of casein in fresh and in old milk. 

6. The use of preservatives in keeping. milk, and influence on 
the determination of casein. 

The tedious method involved in washing the precipitated casein 
free from fat by ether and in subsequent drying and weighing on 
the filter paper was entirely discarded. The precipitated casein 
was washed by decantation and on the filter two or three times. 
The filter and contents were then treated by the ordinary 
Kjeldahl method for the determination of nitrogen, the factor 
6.25 being used to convert the amount of nitrogen into an equiv- 
alent of casein, when this was desired. This use of the Kjeldahl 
method in determining the amount of casein was suggested and 
employed sometime since by several chemists and is now very 
generally used in the analysis of dairy-products. The advan- 
tages of its use over the old method in point of accuracy and 
simplicity are too evident and too well known to deserve further 
mention. 

(1). Comparison of results obtained by precipitating casein in 
milk at a temperature of 40° C. without carbon dioxide and with 
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carbon dioxide at ordinary temperatures—The method employed 
in making the comparison was, briefly, asfollows: About ten gramis 
of milk were used in each case. This amount of milk was diluted 
with water at 40°- 42° C. to 100 cc. and then 1.5 cc. of a solution 
containing ten per cent. of acetic acid were added and the solution 
was carefully stirred with a glass rod. The resulting precipitate 
was washed two or three times by decantation and on the filter ; 
finally, the filter-paper and contents were digested according to 
the Kjeldahl method for determining nitrogen. In the other 
case, the milk was diluted to 100 cc. with water of the tempera- 
ture of the room, then 1.5 cc. of the same dilute acetic acid as 
that employed above were added, after which a stream of carbon 
dioxide was passed through the solution, until the liquid above 
the precipitate was clear or very nearly so. The subsequent fil- 
tration, washing and determination of nitrogen were made as 
above. 

The following results were obtained by the two methods with 
two different samples of milk, triplicate determinations being 
made in each case: | 



































Method B, 
precipitation 
Method A, with aid of 
precipitation carbon diox- 
at40°C.,sam- ide, sample 

ple Ne. 1. No. 1. 
(c2), Aer. OONty NILTOL ON. 5). sie t/0's oe he oe Ree ois 0.475 0.486 
A eiemcent mitroveny (2% bia ack oniies eines 0.474 0.480 
(ey etrerroonte TH tTOS eps yy swe cuckts aes sede bra ceels 0.469 0.461 
EA DEAUG.iycccl tects oie aes SRI Ee scree ae 0.473 0.476 
Sample No. 2. Sample No 2. 
Cijer ercent, Mifroven 20%), Gees shee pe 0.458 0.454 
(A)eerrcen tb. DitroOgennd. io Wma xn se > 0.458 0.444 
(Cheb ercents nitropenin Orts. Wi Mente tae 0.449 0.455 
BAU LAU Oil ous eave tiatuues rial Chidiad, Rte Re 0.455 0.451 
Statement of results — The- above results indicate, first, that 


essentially the same results are obtained whether we precipitate 
the casein in cows’ milk at a temperature of 40° C. without car- 
bon dioxide, or at ordinary temperatures with the aid of carbon 


dioxide, other conditions being uniform. In sample No. 1, the — 


results differed by 0.003 per cent. of nitrogen; in sample No. 2 
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by 0.004 per cent. of nitrogen, the excess being first with one 
method and then with the other. 

Second. That the individual results obtained by several deter- 
minations of the same milk agree closely by either method, 
somewhat closer accordance being given by precipitation at 
40°C. Thus, in sample No. 1, the greatest difference in three 
determinations was 0.006 per cent. of nitrogen at 40° C., and 
0.025 per cent. nitrogen with the other method. In sample No. 
2, the greatest difference was 0.009 per cent. nitrogen at 40° C- 
in three determinations and 0.011 per cent. nitrogen with the 
other method. . 

(2). Influence of amount of acid used in precipitating casein.— 
The acid used was a solution containing ten per cent. by weight 
of acetic acid. This dilute acetic acid was used in amounts 
varying from 0.5 to 5 cc. To about ten grams of milk, sufficient 
water at 40°-42° C. was added to dilute to 100 cc. and the acetic 
acid was then added. The operation was completed in the 
manner described above. 

Below we present the analytical results tabulated : 











Per cent. of 

“ay eee Character of filtrate. TH tee preci 

tate. 

ce. : 

( 0.5 ; Slightly cloudy ...... 0.458 
1.0 | Clear 0.458 

S eM Sh NAL NOE ea 6 (a8 16s dO) 6) 0.8.0, ave ° 
ample No. 1........ 4 LMS 14 OL OAT mini a cevve nc Gis lel clashes 0.449 
SOP Cleat tics rye ane nae are 0.441 
SOs Gleatiaw aan 0.475 
Teo CCAR a. akan cathe tie 0.474 
Be 0212 0 « 4 BeOS Clear ae so oe 0.469 
| 3.0 | Slightly cloudy ...... 0.450 
Paliyr mete Sach Mab Sy shots Ursa es OLE 
P.O. Quite-cloudy oly. 0.471 
oe Clear se ae 0.545 
Se ORO leary ens Woke, ait 0.550 
Sample No. 3........ 4 Pei Clear is cule inva tea 0.545 
Se eC leary sti ee see eo 0.537 
4.0 | Slightly cloudy ...... 0.527 
BOM Lal ype tek pea 5 AM 0.340 
(Pee Ose NEM al ky ual aieis Wi 0.059 
ample Noe. 4.20.0). 5 | 1.0 | Slightly cloudy ...... 0.551 
| Dy Ge: Clear ke pete thay Vane. 0.550 
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Statement of results —The data presented in the preceding 
table indicate : 

First, that in one sample 0.5 cc. of acid gave a maximum 
amount of nitrogen in the precipitate, while in two other samples, 
the amount of nitrogen obtained in the precipitate was very low. 
In each instance where the lowest results were given, the filtrate 
was milky in appearance. 

Second, that in three samples out of four, the use of 1.0 cc. of 
acid gave highest results, the filtrate being clear or only faintly 
cloudy. 

Third, that, in most instances, the use of 1.5 cc. of acid gave 
the highest results, with a clear filtrate in every case. 

Fourth, that the use of two cc. of acid gave very nearly the 
same results as the use of 1.5 cc. of acid in most cases, the filtrate 
being clear. 

Fifth. That the use of 2.5 cc. or more of acid gave lower results, 
the decrease becoming greater with increase of acid and the char- 
acter of the filtrate becoming more turbid in appearance. 

Siath. That, with fresh milk, the best results can be secured in 
determining casein by using from one to two ce. or in general, 
1.5 cc. of a ten per cent. solution of acetic acid. 

Seventh. That the completeness of precipitation is quite fairly 
indicated by the character of the filtrate. When the precipita- 
tion is incomplete as a result of using too little acid, the filtrate 
will be more or less turbid, varying from opaque milkiness to 
barely preceptible cloudiness. If, on the other hand, an excess 
of acid is used, thereby causing more or less casein to remain in 
solution, the filtrate will be more or less turbil according to the 
amount of casein in solution. In some cases, a filter paper may 
allow some precipitated casein to pass through and render the 
filtrate turbid. In such cases, two or three repeated filterations 
generally serve to remove the casein and to give a clear 
filtrate. 7 

(3.) The use of different acids in precipitating casein.—In - 
order to ascertain whether some other acid could be used to pre- 
cipitate casein more effectively than acetic acid, comparative 
trials were made with solutions containing ten per cent. of the 
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following acids: (1) acetic, (2) lactic, (8) sulphuric, (4) hydro- 
chloric. Below are given the results of the comparative trials: 


















































Per cent. of 
Amount of Character of Character of 3 a 
KIND OF ACID USED. acid used. filtrate. precipitate. aecieineee 
PCOUIC BCIC 1. vucccins ec cth ss WS COC a OLOAT i eteis. ce eie's elese'e Flocculent...........- 0.395 
MUESGIG BCI) eco de auisisin ss 5.06 ONS CC val) VEN Yiieels sate «+ stein MIOCCUIENG o.com ne 0.074 
IC GIG ACIS Slava cars c's « crale'e s 0.75 cc. | Slightly cloudy...! Flocculent............ 0.396 
MSU LICACIO. .).fice es eaiseie's a5 Dee COU OIGAI eRe wel sila Flocculent....3....06- 0.394 
SGU CIC Nracicic viciest ices LIB SCC ea NU kyegiare’s cle. o's-niessie%s Flocculent............ 0.268 
INCRUIC CIC tiviiare cis efkis's 9,910 Oa CCR G LOA ciets la core, wales « Ploccule nts: sic x vices 0.465 
Sulphuric acid:....:...... O57 66.7) Cleats. 466 3-56 bi Somewhat gelatinous. 0.470 
Sulphuric acid............ R75 CO.) (VOIGAT Mia scles sa ceets Somewhat gelatinous 0.457 
Sulphuric acid...........- NEOs COs mmClOU Yan sc eas sis 6s Somewhat gelatinous. 0.417. 
Acetic acid . ic. .cscee eee 170m COssle CIOAMrccces yieies sce Flocculent............ 0.464 | 
Hydrochloric acid ........ Se OFS Com | Oloudy’. ists fans Gelatinous............ 0.410 
Hydrochloric acid ........ OFS RCCrr  ClOURYR > waace cc's .c Gelatinous............ 0.404 
Hydrochloric acid........ OUTS ICO yn PRUs fe vecte c.cere Gelatinous.........0.. 0.199 











Statement of results.— The results contained in the foregoing 
table show : 

First. That lactic acid gives results closely agreeing with those 
obtained by the use of acetic acid, when about one ce. of a ten 
per cent. solution of lactic acid is used, but if 0.5 cc. more or less 
than one cc. of lactic acid are used the results are very low. The 
precipitate was flocculent and filtered readily. 

Second. That a ten per cent. solution of sulphuric acid when 
used to the extent of 0.5 cc. for ten grams of milk gave results 

closely agreeing with those given by the use of acetic acid, but 
_ that when more than 0.5 cc. were used the results became lower. 
The filtrate was clear, but the casein did not separate in floccu- 
lent condition, having a tendency to become gelatinous. Several 
_  filtrations were required to get a clear filtrate, and filtration was 
slow. 

Third. That very unsatisfactory results were given by the use 
of hydrochloric acid, whatever the amount used. The filtrate 
was cloudy or milky, the precipitate gelatinous, the filtration 
extremely slow and the results low. 

Fourth. For the most satisfactory results, for the flocculent 
character of the precipitate, for rapidity of precipitation, filtra- 
tion, etc., the use of acetic acid had a great advantage over the 
other acids tried. 

(4.) Influence of temperature and time of digestion on pre- 
cipitation of casein.— In making the experiments, the results of 
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which are tabulated below, the temperature and time of digestion 
were made tojvary, all the other conditions being kept uniform. 























TE nee OF Time of digestion. Character of filtrate. anltrogen ia 

U2 | OR hs eae 5 MINutes ieee 6 acs CGAY ann ities 0.448 
me iawn...) OMIT t@R meriiane aio Ciearsee, bye 0.475 
BOR tains Daa Li mingtene? wae oes Clears sr Wn 0.479 
“Vahl O38 Rane Sees 2. MINES ees eons Clearce seine: 0.481 
SUNY Cie tia a) ere 3 Minutes vow. he Cleartr nt cme. 0.471 
BORO rt, cob 10 minntes wrk ss) Clearees tiiecis 0.477 
CANS G5 Gana! 2 O\aminwles testes & 6.2 Clearsvunaan rN 0.484 
UGS, CATS Res ie O MNEs eoite ss es Oléar> icv alae 0.468 
“NG ig ARS Oa poe ithahhd sof ¢ Roe ae Clear a5. sere 0.476 
Mo a eae BAMINULGR gies orks 8 Cléarscaete es 0.483 





The data presented in the foregoing table shows: 

first. That when the precipitate was digested at thirty degrees 
C. for five minutes the results were lowest. 

Second. That when the precipitate was digested at forty degrees 
C. without standing or with standing one, two, three, ten, or twenty 
minutes, the results were practically uniform. The greatest 
difference obtained by digesting different periods of time did 
not exceed 0.01 per cent. nitrogen. 

Third. That, when the precipitate was digested at 45° C. 
for periods of time varying from a few seconds to five minutes, 
the results were fairly uniform, the greatest difference being 
0.015 per cent. nitrogen. As compared with digestion at 40° C., 
digestion at 45° C. gave essentially the same results. 

Fourth. It would, therefore, seem that a variation of tempera- 
ture two or three degrees above or below 40° C. and variation 
of time of digestion after the addition of acetic acid exercises 
comparatively little influence upon the results. However, in 
practice, I think it is desirable to adhere quite closely to uni- 
formity of temperature. 

(5) The precipitation of casein in the fresh and old miulk.— 
The fact is well known that milk undergoes rapid and complex 
changes when left to itself at ordinary temperatures. In the 
course of our work, it occurred to the writer that, asa result of 
these changes, the casein might be so changed that the method 
used in determining casein in fresh milk might not be entirely 
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applicable to milk that had undergone more or less change; 
or that the formation of lactic acid might make necessary the 
use of less acetic acid than is used in precipitating the casein of 
fresh milk. It was generally found that, after milk had stood 
at a temperature of 17° to 22° C. for twenty-four hours or 
more, the use of 1.5 cc. of a ten per cent. solution. of acetic 
acid gave low results, the filtrate being decidedly turbid. In 
some cases the casein was almost entirely rendered soluble and 
passed into the filtrate. It was found that the only method of 
handling milk under such circumstances was to add the acetic 
acid to the milk, diluted with water at 40°-42° C., in small por- 
tions of a few drops at a time, stirring after each addition and 
continuing the additions until the liquid above the precipitate 
became clear or nearly so. But even with this treatment, 
there was found to be more or less loss. The terms “fresh ” 
and “old” milk are, of necessity, rather vague. Much depends 
upon the conditions under which milk is kept. The extent of 
change rather than the actual age of the milk should form the 
basis of distinction. Coagulated milk gave low results. 





Per cent. of 








; ; Amount 

By ae in precipitate, | of loss. 
FPOBD Ne sites gtd siete e 0.429 |) nie ante 
Sample No. 1.......... | Seven days......... 0.378 | 0.051 
(RE OSTA Wate nrocee ers 's : O.447 oa 
CONG ROAAY: och haley aia shal 0.427 0.020 
Sample No. 2.......... Three days........- 0.428 0.019 
| Seven days......... 0.428 0.019 
Breshys OPQ wea. ¢ 0.428 Pcie 
Sample No. 8.......... Oneidayhy «cia ch 0.410] 0.018 
; HOYER es aueAc are 3 oe 0.438, neous 
ample No. 4....:.... ' OQnerdaygs. vie. 0.415 | 0.023 
MTL a i Nei on ian anal A OG 245 | eererrse 
Sample No. 5.......... One dayne caries: 0.617} 0.007 
PEOSIR Mee ee ai oc oyna: ety OV. 302 aioe 
ample No. 6.......... Onerdayeet cee 0.897 0.000 
HGPOS Lae g y eer ear eltam 0.466. coe ee | 
Bample No. 7.......... Onecday sd, adeiaee 0.445 0.021 





The author has in progress an investigation relating to the 
detailed changes that take place in the nitrogen compounds of 
milk under various conditions. 
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Statement of results.— First, when milk was kept at a tempera- 
ture of 17° to 22° C. for twenty-four hours, the amount of 
nitrogen as casein was found, in most cases, to be nearly 0.02 
per cent. less than in fresh milk. 

Second. In case of one milk kept seven days, the amount of 
nitrogen in the casein was 0.051 per cent. less than in fresh milk, 
while, in another case, it was 0.019 per cent. less. 

Third. In general, it was found necessary, in order to get 
results that were at all satisfactory, to use less than 1.5 cc. of 
dilute acetic acid to precipitate the casein in milk that had been 
standing long enough to undergo any marked change. 

Fourth. While good results may, in exceptional cases, be 
secured in determining casein in milk that has undergone notice- 
able change without any modification of the method given for 
the determination of casein in fresh milk, the accuracy of such 
determinations must be regarded as uncertain in regular work. 

(6) The influence of mercuric chloride used as a preservative 
on the determination of casein in milk.—In view of what has 
just preceded, can we be certain of our results when we deter- 
mine casein in milk that is not fresh? The thought suggested 
itself to the author that if some germicide could be added to 
fresh milk to prevent or retard the changes that affect the casein, 
then we might be able to determine the casein in milk that had 
stood indefinitely. In order to test the question, finely pow- 
dered mercuric chloride was used in proportion of about one 
part of mercuric chloride to 2,000 parts of milk by weight. 
A sample of milk was analyzed when fresh, and portions were 
set aside for varying periods of time, some with and some with- 
out the addition of mercuric chloride. Determinations of casein 
were made from time to time, using less than 1.5 cc. dilute acetic 
acid. The results were as follows: 





AGE OF MILK. 
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Statement of results.— The foregoing results appear to indicate : 

first. That the use of mercuric chloride in fresh milk largely 
prevents or retards the occurrence of those changes that effect 
the determination of casein. 

Second. That even when mercuric chloride is used in milk, it 
is generally desirable to use less than 1.5 cc. of dilute acetic acid 
in precipitating the casein. 

Third. That the use of mercuric chloride in the proportions 
stated did not precipitate in appreciable quantity any nitrogen 
compounds such as albumen. 

(7) General summary.— We may summarize the results of our 


- work as follows: 


frst. Precipitation of casein in cows’ milk gives essentially 
the same results whether made at forty degrees C. without car- 
bon dioxide or at ordinary temperatures with the aid of carbon 
dioxide, other conditions being uniform. 

Second. Between one and two cc. of a ten per cent. solution of 
acetic acid, generally about 1.5 cc., gave the best results. 

Third. The use of lactic acid, sulphuric acid, and hydrochloric 
acid gave results much less satisfactory than the use of acetic 
acid. 

Fourth. A variation of a few degrees from 40°C. and a 
variation of time of digestion after the addition of acetic acid 
exercised comparatively little influence on the results. 

fifth. The precipitation of casein in milk that had undergone 
noticeable change was generally found to give lower results than 
in case of the same milk when fresh, even when less than 1.5 ce. 
of acetic acid were used. Coagulated milk always gave low 
results compared with fresh milk. 

Stath. The use of mercuric chloride in fresh milk, in the pro- 
portion of one part of the former to 2,000 parts of milk, 
largely prevented or retarded the occurrence of those changes 
that affect the determination of casein in old milk. 

Seventh. In a general way, the character of the filtrate serves 


asa fairly reliable guide in regard to the completeness of the 


precipitation of casein from milk. When the filtrate is clear or 
only perceptibly cloudy, the precipitation is generally complete; 


but, when the filtrate is decidedly turbid or milky and two or 
_ three repeated filtrations do not remove the turbidity, the pre- 


¥r 
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cipitation will generally be found incomplete and such a deter- 
mination, if carried out, will give low results. 

(8) Detailed description of method used in determining the 
casein of cows’ milk.—I. In fresh milk: Weigh out about ten 
grams of milk, dilute in a beaker with about ninety cc. of water 
at 40°-42° C., and add at once 1.5 cc. of a solution containing 
ten per cent. of acetic acid by weight. Stir with a glass rod and 
let stand three to five minutes or longer. Then decant on filter, 
wash two or three times with cold water by decantation, and 
then transfer precipitate completely to filter. Wash once or 
twice on filter. The filtrate should be clear or very nearly so. 
If the filtrate is not clear when it first runs through, it can gen- 
erally be made so by two or three repeated filtrations, after which 
the washing of the precipitate can be completed. The washed 
precipitate and filter paper are then digested as in the regular 
Kjeldahl method for the determination of nitrogen and the deter- 
mination of nitrogen is completed as usual. To calculate the — 
nitrogen into an equivalent amount of casein, multiply the 
amount of nitrogen found by the factor 6.25. Ordinarily, for 
this purpose, milk can be regarded as “fresh” when it does not 
show marked development of lactic acid. 

If. In old milk: When milk has undergone such change as to 
show marked development of lactic acid, the method above 
given can not generally be relied upon to give accurate results in 
determining casein. So far as our results go, they indicate that 
we can not with positive accuracy determine casein in such milk 
by any method now known, and results obtained with changed 
milk must be regarded as only approximate. If, however, one 
part of finely powdered mercuric chloride is added to 2,000 
parts of milk, when fresh, the changes, which would otherwise 
take place, are prevented or greatly retarded, so that milk 
treated in this manner may be used after standing some days for 
the determination of its casein. In such cases, the method given 
above for fresh milk may be followed, except that the acetic 
acid should be added in small portions, a few drops at a time, 
stirring after each addition, and continuing the addition of acetic 
acid until the liquid above the precipitate becomes clear or very 
nearly so. 








: 43 ; 
: 
. . a 
oh) : \ 









~ XIX. TRADE VALUES OF FERTILIZING INGREDIENTS — 
. IN RAW MATERIALS AND CHEMICALS, ADOPTED — 
_ » BY EXPERIMENT STATIONS. 
é | Gis, per: Gia bar 
pound. pound. 
Batroren anvammonia salts. 24 60). 5. sys 1745 17 
ROU MIR NIGTALGS 28h Nee ai. tela i ne ve web pige 1S onde 
| Organic nitrogen in dry and fine ground fish, meat | ha 
x and blood, and in high grade mixed fertilizers... 16 174 — 
Organic nitrogen in cotton-seed meal and castor 7 
BE LIACO nn ak Es te cep bas 15 164 
% Organic nitrogen in fine chanical nae and tankage. 15 15 
} Organic nitrogen in fine ground medium bone and 
, LOST EULER IIS DS aie te eee 12g 
4 Organic nitrogen in medium bone and tankage.... 94 9 
Organic nitrogen in coarse bone and tankage...... TES ae 
* Organic nitrogen in hair, horn shavings and coarse 
y MIBIBSOCFADS, «Moet tee Cp eraaee ap lina oie t i’ 
Phosphoric acid, soluble in <i a iad Saas a is 64 
: Phosphoric acid, soluble in ammonium citrate. .... Te ea 
" Phosphoric acid in fine bone and tankage......... 7 6 
Phosphoric acid in fine medium bone and tankage. BAB 
Ce Phosphoric acid in medium bone and tankage..... 44 4 
- Phosphoric acid in coarse bone and tankage....... 3 3 
_ Phosphoric acid in fine ground fish, cotton-seed 
meal, castor pomace and wood ashes. ..... ..... (#5. 5 
Phosphoric acid in fine ground rock phosphate.... 2 2 
Potash as high-grade sulphate, in forms free from 
s muriates (chlorides) in ashes, etc............... 54 54 
Bere eer FEAL Gy! x0 Ree RmCMe reas deta J yd ee Nae 44 44 
Beem UTIA LO. a Puree Ne AE pe 44 44 
Organic nitrogen in mixed fertilizers............. Les, aes 
Insoluble phosphoric acid in mixed fertilizers...... 2 2 








Valuation of Fertilizing Ingredients in Foods. 
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XX. RESULTS OF ANALYSES OF COMMERCIAL FERTILI- 


Composition of fertilizers as guaranteed by manufacturers, and 





MANUFACTURER. 


Acme Fertilizer Co., Maspeth, L. I. 





Acme Fertilizer Co., Maspeth, L. I. 


Acme Fertilizer Co., Maspeth, L. I. 





— 


Acme Fertilizer Co., Maspeth, L. I. 





H. J. Baker & Co., 215 Pearl st., New York city. 
H. J. Baker & Co., 215 Pearl st., New York city. 


Baltimore Guano Co., Baltimore, Md. 


Baltimore Guano Co., Baltimore, Md. 





Trade name or 


brand. 
Acme fertilizer 
No. 1 
Acm fertilizer 
No. 2 
Lion Acme E 
brand. 
Superior _super- 
phosphate. 
Complete cabbage 
manure, 


Complete potato 
manure. 


Baltimore special. 


B. G. ammoniated 
bone. 





Baltimore Guano Co., Baltimore, Md. 
Baltimore Guano Co., Baltimore, Md. 


Bowker Fertilizer Co., Boston and New York. 


Bowker Fertilizer Co., Boston and New York. 








Bowker Fertilizer Co., Boston and New York. 


Bowker Fertilizer Co., Boston and New York. 





Bowker Fertilizer Co., Boston and New York. 


Defiance 
manure. 


potato 


Game guano. 


Ammoniated dis- 
solved bone. 


Carpenter’s spe- 
cial fertilizer for 
peas and beans. 


Hill and drill. 


Stockbridge man- 
ure for potatoes 
and vegetables. 


Sure crop. 


Locality where 
sample was taken. 


Flatbush. 
Jamaica. 


Flatlands. 


Jamaica. 


Florida. 


Florida. 


Parkville. 


Gravesend. 


Jamaica. 


Cato. 


Cato. 


Cato. 


Cato. 


Warsaw. 


Jamaica. 


Cato. 


Jamaica. 


Cato. 


5 
® 
E 
a 


Station 





1003 
1088 





10389 





1073 





1072 





995 





998 
1041 





1186 





1137 





1138 





1189 





1227 





1022 





1152 





1021 





1158 
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ZERS IN NEW YORK STATE FOR THE SPRING OF 1893. 
as found by chemical analysis. pressed in parts per hundred. 
NITROGEN. PHOSPHORIC ACID. Potash 
SNe ner Se a ee Hoe BOLI DION 
Deter. | Equivalent cova 
t * quivaien rmined as 
: cite Py nin Gata’ Available. Insoluble. Total. potash. 
Guaranteed. | 3.7 to 4.1 4.5 to5 BiCO Oa le ies staat clerehc oll folate etek anes. 9 to 10 
Found. 3.03 3.68 7.5 1,25 8.75 7.66 
Guaranteed. | 4.95 to 5.35 6 to 6.5 SDD areata Wha larec ot! hr crataves she ttetes ate 5 to 6 
Found. 4.15 5.03 8.47 1.59 10.06 5.385 
Guaranteed. | 2.5 to 3.3 8to4 EUOOS ee Macken cae tr Nee eee mae 8.7 to 4.8 
Found. 2.29 2.78 6.91 1.95 8.86 4,41 
Guaranteed. | 1.25 to 2.5 1.5to3 GB COL TO See Att rae certie oer laustele'e ottie Sales 4to5 
Found. 1.54 1.87 6.9 Wes 1,96 8.86 4.37 
Guaranteed. 4.7 5.75 ByUR Sah) wo [ara racencta stk sere SR oeck 7 
Found. 4.52 5.48 6 Lara Voll 7.79 
Guaranteed. 3.3 Berea uk NF chelalsek < ecole © Is, aie Sale meget 10 
Found. 3.6 4.37 5.99 1.82 7.31 11.71 
Guaranteed. | 0.83 to 1.65 1to2 9 to 11 z 11 to 13 2to3 
Found. 1.08 1.25 8.99 » 1.65 10.64 2.17 
Guaranteed. | 1.25to0 2.05} 1.5 to 2.5 8 to 10 2to3 10 to 13 2 to3 
Found. 1.37 1.66 7.88 1.86 9,69 2.59 
Guaranteed. | 0.83 to 1 65 1to2 8 to 10 2 10 to 12 4.3to5.4 
Found. y 1.8 1.58 8.28 1.42 9.7 3.65 
Guaranteed. | 2.05 to 2.9 . 2.5 to 3.5 9 to 11 2to3 11 to 13 2.5 to 3.5 
q Found. 2.29 2.78 8.73 1.45 10.18 2.95 
. Guaranteed. | 1.65 to 2.5 2to3 8 to 10 2 10 to 12 2to8 
: Found. LL 8 2.16 8.6 1EL 9.7 3.16 
3 Guaranteed. | 2.5t03.3 3 to 4. TOON Sa livers Sates oforen ote rete wes ee Sis tata 2 to 2.25 
ound. 4 - 5 ‘ . H 
F d 2.56 3.11 9.61 2.1 Eel 6.87 
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XX. Resutts or ANALYSES OF COMMERCIAL FERTILIZERS 1 


{ 


MANUFACTURER. 


Bowker Fertilizer Co., Boston and New York. 


s 


Bradley Fertilizer Co , Boston, Mass. 


} 


Pak ae So 
Bradley Fertilizer Co., Boston, Mass. 


Bradley Fertilizer Co., Boston, Mass. 


Bradley Fertilizer Co., Boston, Mass. 


Tihs 
_ Bradley Fertilizer Co., Boston, Mass. 


: 


a Bradley Fertilizer Co.,; Boston, Mass. 


Brown & Gilmore, Philadelphia, Pa. 


Chemical Co. of Canton, Baltimore, Md. 


he E / 


Chemical Co of Canton, Baltimore, Md. 


\ 


Clark’s Cove Fertilizer Co., New Bedford, Mass. 


44 
i, 


€ 


Trade name or Locality where 
brand. sample was taken. 


Tecumseh bone} Warsaw. 
phosphate. 


Ammioniated dis-| Oneida. 
solved bone. . 


B. D. Sea fowl 
guano. 


Circle brand — ex- 
tra fine ground 
bone with pot- 
ash, 


Complete manure} Flatlands. 
for potatoesand| Jamaica. 
vegetables. 


Fine ground bone. 


Farmers’ Chester. 
method. 


Justice dissolved| Warsaw. 
bone. 


Niagara p hos-| Oneida. 
phate. 


arn al MRL a mS) 
Potato fertilizer. | Chester. 


| Patent superphos-| Chester. 


phate. 


Special cabbage} Canarsie. 
manure. 


Gem acid phos-| Albion. 
phate. 


Soluble bone and| Albion. 
potash. 


Ba State fer-| Altamont. 
tilizer. 


—_— 


Great Planet ‘‘A’’} Queens. | 
manure. % on 





¢ Guaranteed. 

















Found. 
Guaranteed. 
q 4 Found. 

7 Guaranteed. 
= Found. 
ihe: Guaranteed. 
‘Found. 
a Guaranteed. 
‘Found. 








=. Guaranteed. 
‘Found. 











Guaranteed. 
_ Found. 


Guaranteed. 
=. Found. 





5 Guaranteed. 
Found. 


Guaranteed. 
Found. 





oe 
Guaranteed. 
Found. 


‘ee 








2 i - Quaranteed. 
- Found. 


z 








ve - Guaranteed. 
_ Found. 
ud Bratatattesd. 
- Found. 








a 7 

iy 
Guaranteed. 
_ Found. 


i oe 
es 2 
Guaranteed. 


a 








NITROGEN. 


Deter- 
mined as 
nitrogen. 


1.65 to 2.5 
2.17 
2.05 to 2.9 
2.45 


1.85 to 2.7 
1.98 
3.7 to 4.1 
3.67 
2.5 to-3.8 
3.73 
0.83 to 1.65 
1.02 


0.83 to 1.65 
1.11 


2.05 to 2.9 
2.09 


2.05 to 2.9 
2.82 


2.5 to 3.3 
2.57 


eee ereves 


eeeeeeeors 


eeeerervos 


eoeeseesee 


2.5 eee 














Equivalent 
to ammonia 


eeneerereves 


2 to 3 
3 





2.5 to 3.5 
2.97 








2.25 to 3.25 
2.4 

















eeoeeeeroee 





3 to 4 
8.29 


4.5to5 
iene. Oe 








Available. 


7 to 9 
18.5 


7 to9 
9.7 


8 to 10 
9.96 


7.5 to 9.5 
7.88 





PHOSPHORIC ACID. 


Insoluble. 











seree 








2 
1.14 


1.5 to 3 
1.62 


1 to 2 
2.87 








solublein 
water. De- | 


Total termined | 














9 to 11 OO ee OO nO :O oie 
14.87 eral a) 6s eaieeiaerain iy 
8 to 10 1 to.2 wane 
10.88 1.49.45) See 
10 t0 12 | 1.5 tod: bee 
11.18 1.4dhig 200 
_ {' 
8 to 12 2 to 3 
12.68 2.35 
10 to 12 7 to8 
9.41 6.78 











ee Ws 
21 to 28 aan i 
9152 bpicRriiceed ober 20 y yy 

10 to 12 |}. 2it-to 3,250 ne 

10.52 15 eX 

vhs 

18-to 16 «| ..caseaedee a 

15.71 efereseneys 9:8) 6ie)e ee Sigl 

FEL ig fat Bhat Cana r Ps ' 4 
-$to10'° |. 4.1-tol6o 2 ee 
9.91 2.42 Ms 





11 to 12 
13.78 


10 to 12 
10.81 









3.25 to 4.3 
3.2 
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Trade name or 
MANUFACTURER. brand. 





Clark’s Cove Fertilizer Co., New Bedford, Mass.| King Philip alka- 
line bone. 





Clark’s Cove Fertilizer Co., New Bedford, Mass.| Riverhead Club 
; formula. 


Clark’s Cove Fertilizer Co., New Bedford, Mass.| Triumph bone and 


potash. 

Coe, E. Frank, New York city. Gold brand excel- 
sior guano. 

Coe, E. Frank, New York city. High grade potato 
fertilizer. 

Coe, E. Frank, New York city. Red brand excel- 
sior guano. 


Crocker Fertilizer and Chemical Co., Buffalo,); Ammoniated bone 
IN Ys superphosphate. 


Orocker Fertilizer and Chemical Co., Buffalo,; Ammoniated 
N. Y. wheat and corn 
phosphate. 


Crocker Fertilizer and Chemical Co., Buffalo,}; Ammoniated prac- 
Nui; tical superphos- 
phate. 








Crocker Fertilizer and Chemical Co., Buffalo,| Crocker’s phos- 
IN a2 phate. 


Crocker Fertilizer and Chemical Co., Buffalo,|, Lawn and grass 
aN SRY fertilizer. 








aig Fertilizer and Chemical Co., Buffalo,| New rival ammo- 


niated super- 
phosphate. 





Crocker Fertilizer and Chemical Co., Buffalo,| Niagara phos- 
NEY phate, 





Crocker Fertilizer and Chemical Co., Buffalo, Potato, hop and 
Ns ee tobacco _ phos- 
phate. 





Crocker Fertilizer and Chemical Co., Buffalo,, Special potato 
Neays manure. 





Crocker Fertilizer and Chemical Co. Buffalo,| Vegetable bone 
N. Y. superphosphate. 


Locality where 


sample was taken. 


Altamont. 

Riverhead. 
Bris ae 

Riverhead. 


Lyons. 


Riverhead. 
Florida. 


Moravia. 


Jamaica. 


Moravia. 
Holley. 


Holley. 
Jamaica. 


Moravia. 
Chester. 


Warsaw. 


Jamaica. 
Chester. 


Lyons. 


Mt. Morris. 





1080 


1047 


1168 





1046 
1069 


1116 


1019 





1119 
1178 


1179 


1017 


1118 
1056 


1229 





1018 
1057 
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New Yor« State For THE Sprine or 1893 —( Continued). 


Guaranteed. {1.25 


Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 





Guaranteed. 
Found. - 


Guaranteed. 
Found. 


> 





Guaranteed. 
Found. 





Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 




















NITROGEN. 
Deter- 
eninedian Equivalent 


nitrogen 


to 1.65 

1.5 

4.1 to 4.95 
4.82 


eee 


2.05 to 2.5 
2.03 


3.3 to 4.1 
3,14 


2.9 to 3.7 
3.04 


2to3 
2.28 


0.€3 to 1.65 
1.17 


1.25 to 2.5 
1.54 


1.25 to 2.5 
1.42 


1.25 to 2.05 
1.41 


3.7 to 4.5 
3.56 


4.95 to 5 75 
5 


to ammonia. 








eseeee 














3.5 to 4.5 
3.69 


2.45 to 3.65 
2.77 


1to2 
1.42 


























2.45 to 3.65 
2.48 


4.5 to 5.5 
4.82 











6 to 7 * 
6.07 


Available. 





6 to 9 
7.44. 


8 to 11 
8.4 





10 to 12 
9 38 


8 to 10 
9 














8 to 10 
8.85 








10 to 12 
9.14 








10 to 12 
9.59 


10 to 13 
9.59 





8 to 10 
8.38 





10 to 13 
9.95 


10 to 12 
10.59 





10 to 12 
10.66 


11.5 to 18 
10.92 


10.to 12 
9.90 
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PHOSPHORIC ACID. Potasb 
soluble in 
water. De- 
Insoluble. Total. Bapiiears, 
1 to 2 7% to 11 8to 4 
3.06 10.5 3.29 
1 to 2 9 to 138 10 to 12 
2.32 10.72 9.79 © 
Ae ty rain Sra aie liemrc ava yaar ete 2to 8 
2.87 12.25 2.02 
A areaipte eo Maee eR aeaie patient Sate 6 to 8 
2.26 11.26 5.05 
2 to 3 10 to 12 6 
18 10.65 5.34 
1 to2 11 to 14 6 to % 
0.34 9.48 6.18 
1 to2 11 to 14 1.1 to 1.6 
1.18 10.77 1.3 
1 to 2 11 to 15 1.6 to 2.7 
1.11 10.7 2.06 
1 to 2 9 to 12 1.1 to 1.6 
1.14 9.52 1.57 
1to3 11 to 15 1.6 to 2.7 
12 1.07 97 
1to3 11 to 15 1.6to3 
1.5 12.09 2.19 
1to2 11 to 14 1.6 to 2.7 
0.84 11.5 2.21 
1to8 12.5 to 16 Aes datatainineta late 
2.63 13.55 e@eoeoeeevee ee eed 
1 to 2 11 to 14 8.2 to 4.8 
0.85 10.75 4 
1 to 2 9 to 11 5.4t0 6.7 
0.46 8.36 7.41 
1 to 2 7to9 6 to 8 
0.47 6.52 755 





MANUFACTURER. 


-€rocker Fertilizer and Chemical Co., Buffalo, 
vate 


yi 
‘i 
Ju ay 


* 


Farmers’ Fertilizer Co., Syracuse, N. Y. 


, 


Farmers’ Fertilizer Co., Syracuse, N. Y. 


~ 


Jarling Fertilizer Co , Pawtucket, R. I. 


Trade name or 
brand. 


Wheat and corn 
phosphate. 


Cumberland phos- 
phate. 


Dissolved 


bone 
phosphate. 


Seeding down. 
Animal fertilizer. 


Reliance phos- 


phate. 


No. 2 fertilizer. 


Special potato 


fertilizer. 


Farmers’ soluble 


bone. 


Phoenix brand. 
Reaper brand. 


Standard special 
formula. 


Canada hard- 
wood ashes. 


Complete manure 
for potatoes. 


Grain and grass 
fertilizer. 


Locality where 
sample was taken. 


Moravia, 

New Hope. 

New Hope. 

New Hope. | 
Chester. | 
Darien Center. , 
Aquebogue. 


Aquebogue,. 


Attica. 


Lyons, 
Syracuse. 


‘Gravesend. 


Holley. 








NITROGEN. PHOSPHORIC ACID. Potash 
= soluble in | 
: Deter- | rquivalentt Mabe pe. 
quivalent to ermined as 
niteeen ammonia. Available. Insoluble. Total. potash. 
Guaranteed. 2.05to 2.9} 2.5to3.5 10 to 13 1to2 11 to 15 1.6 to 2.7 
_ Found. 2333 2.83 9.2 1.45 10.65 2.05 
Guaranteed. | 1to 1.85 1.25 to 2.25 8 to 11 1 to 2 10 to 12 2 to 3 
Found. 1.24 1.5 8.36 1.19 9.55 2.15 
Guaranteed. Bilateral leldczlekeies vere ceca 12 to 15 1 to 2 1St0 16a. oe ee eee 
Found. OR AY tia ao Rates eh a eae 12.97 1.93 14:90 Ue eee 
Guaranteed. 1.65 to 2.5 2to3 5 to 6 5 to 6 10 to 12 1 to 2 
_ Found. 1.52 1.85 8.29 1.39 9.68 2.5 
Guaranteed. | 3.3 to 4.95 4 to 6 (cu We Wad PA aeh beety Meee ie eae ect Bat 9 to 11 
Found. 2.75 3.34 5.59 LWpOea 10.69 4,82 
1.5 to 2.5 EEO 31 Sea [Pere aterctevealeigs Re. Wu sacle steeacialahe 136 t0"2en 
1.86 10.65 1.97 12.62 - 2,29 
Guaranteed. 4.1 Ok FR CURA See hanie dae Aap) ASN te 7 
_ Found. 4.54 5.51 4.16 0.8 4.96 6.87 
_ Guaranteed. 4.1 5 3 ee eid maa sate es 10 
Found. 4.93 5.98 evi 6 0.76 8.53 11.47 
BEMPETMATANLCEG.:|... 0.6000 «vessceas tes 6 to 7.5 1 to2 7.5 to 9 2.15 to 2.6 
FE d KP eee etn . 6.5 0.85 6.85 1.86 
1.5 to 2.5 5 to 7 1.to.2 6 to 8 1.6 to 2,7 
1.3. 6.26 0.24 6.5 2.01 
2 to 8 5.5to7 2 7.5to9 4.8 to 5.4 
1.61 6.75 0.28 7.08 4.22 
1 to 2 8 to 10 2 10 to 12 2.15 to 3.25 
0.87 7,42 0.33 7.75 1.93 
eeeeeev eae . eee ove ee eee of eereeveee S-0; 0 0 e's e/a eeee 5 to % 
Baa ep 1.23 0.6 1.88 5.95 
\ 
~ Guaranteed. | 3.7 45 5.5 sen naed Tee ited 10 
; 4.74 5.75 iL (iO tee ae ; 6.27 10.95 
@ereseeeee | se eereee eevee 10 to 12 eevee eoeereaeeene @eeeervpeeseveeees 2.15 to 3 25 
eeereeeesese . ° . oer 10.33 0.5 .83 1.78 
2.5 to 3.38 8 to 4 8 to 12 1 to 3 9 to 15 2to4 
2.5 3 8.16 1.04 9.2 27 
A 8.8 to 4.1 4 to 5 6 to 8 or espeeeeeeee eeeveveeeeeveene 8 to 10 
7 ey) ee 8.64 .64 0.68 7.82 8.36 
fe: We #4 ¥ f m i“ 
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- XX. Resurts or Anatyses or ComMERCIAL FERTILIZERS IN 





MANUFACTURER. 


Great Eastern Fertilizer Co., Rutland, Vt. 
Great Eastern Fertilizer Co., Rutland, Vt. 


Great Eastern Fertilizer Co., Rutland, Vt. 


Griffing & Tuthill, Riverhead, L. I. 


Hallock & Duryee, Mattituck, L. I. 


Hallock & Duryee, Mattituck, L. I. 


Hallock & Duryee, Mattituck, L. I. 


Hallock & Duryee, Mattituck, L. I. 





Hallock & Duryee, Mattituck, L. I. 


Hendrickson, Isaac C., Jamaica, L. I. 


Hendrickson, Isaac C., Jamaica, L. I. 


Hess, S. M. & Bro., Philadelphia, Pa. 





Hess, S. M. & Bro., Philadelphia, Pa. 


Hess, S. M. & Bro., Philadelphia, Pa. 


Hess, 8. M. & Bro., Philadelphia, Pa. 


Imperial Guano Oo., Norfolk, Va. 





Trade name or 
brand. 


/ 





Oats, buckwheat 
and _ seeding- 
down phosphate. 


Vegetable, vine 
and tobacco 
grower. 


Wheat special. 





G. & T. high- 
grade _ potato 
manure. 


Cutchogue Club 


fertilizer. 


Lupton’s potato 
fertilizer. 


Mattituck fertil- 
izer. 


No. 1 fertilizer. 


No. 2 cabbage fer- 
tilizer. 


High grade potato 
fertilizer. 





L. I. cabbage fer- 
tilizer 





Ammoniated bone 
superphosphate. 


Bone meal. 





Keystone dis- 
solved bone 
phosphate. 





Potato and truck 
manure. 





La 


Imperial guano. | Jamaica, — 





Report oF THE CHEMIST OF THE 


Locality where 
sample was taken. 


Holley. 
Chester. 


Lyons. 
Holley. 


Riverhead. 


Mattituck. 
Mattituck. 
Mattituck. 
Mattituck. 
Mattituck. 
Jamaica. 


Jamaica. 


Mattituck. 


Mattituck. 


Mattituck. 


Mattituck. 
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be Nrw York AGRICULTURAL ExPpERIMENT STATION. 
a 3, xe , 
New Yor«x State For THE SPRING OF 1893 — (Continued ). - 
a NITROGEN. PHOSPHORIC ACID. Potash 
fi soluble in 
E Deter- | Equivalent alneda 
; quivalen erm as 
4 bitten to ammo aia Available. Insoluble. Total. potash. 
.  @uaranteed. | 0.83 to 1.65 1 to 2 8 to 12 1 to 8 9 to 15 4 to 6 
Found. 1.1 1.33 8.15 1.18 9.33 4.08 
: = ae 
a Guaranteed. | 2.05 to2.9 | 2.5 to 3.5 8 to 12 1 to 38 9 to 15 3.25 to 4.3 
4 Found. 2.05 2.5 8.35 0.53 8 88 3.47 
# P A i 
q Guaranteed. | 1.65 to 2.5 2 to 3 8 to 12 1 to 3 9 to 15 , 1.6 to 2.7 © 
. Found. 1.81 2.2 8.39 0.6 8.99 2.18 
= oes ot 
7 Guaranteed. | 3.3 to 4.1 4 to 5 7% to 9 2 9 to 11 7% to 9 
se Found. 3.32 4.03 > 8.68 1.27 9.95 7.4 
Guaranteed. | 4.1 5 ay Se pe Lola 10 
aa Found. 3.65 4.48 7.81 0.97 8.78 9.02 
i ‘ 
ce — ae ae = 
x Guaranteed. | 3.3 to 4.1 4 to5 7 to9 Sey See Been Nes | 9 to 11 
: Found. 2.53 3.07 6. 0.11 6.39 8.95 
9 Guaranteed. | 3.3 to 4.1 4 to 5 80) Clara fh wa Sarmale vices canes ae saree 7 to 9 
. Found. 2.64 3.2 4.78 0.15 4.93 6.3 
; Guaranteed. | 3.3 to 4.1 4to5 ik Tat Mane Su ROIS NEN Ba 9 to 11 
Found. 2.48 3 6.51 0.61 7.12 9.47 
~ Guaranteed. | 4.1 to 4.95 5 to 6 6 to 8 BARS OreION A MOC nL cob 6 to 8 
Found. 4.02 4.88 6.97 0.1 7.07 6.43 
y. Guaranteed. | 4.1 to 4.95 5 to6 4to? 1 to 2 5 to 9 9 to 10 
% Found. 3.12 3.79 9.44 0.45 9.89 7.48 
: Guaranteed. | 2.5 to 3.3 3 to 4 G2 FOLS 5 tae er ae sie ote gion Mee watt eaeleiae 6 to 8 
‘ Found. 1.84 2.23 9.16 0.28 9.44 5.82 
Guaranteed. | 1.65 to2.9| 2to3.5 Byte Ae Bicliiiate eee enn ee cor gbLs 2 to 3.5 
Found. 1.78 2.16 8.61 2,28 10.84 2.01 
Guaranteed. | 2.5 to 4.1 LUO Tamales tastes cals nek Irate cin wihersis alts 15 to 20 Pay See hd 
Found. 2.75 3.34 15.34 8.74 9A.08.. wihseeue se oe 
- Guaranteed. | 0.88 to 1.65 1 to 2 11 to 15 1 to 2 12 to 17 1 to 3 
Found. 1.06 1.29 10.5 2.5 13 tide 
Guaranteed. | 2.5 to 3.3 83 to 4 8 to 10 OME PORT ee: ce a tin’ 6 to 8 
Found. 2.75 3.34 8.7 1 9.41 6.14 
ee erated, 8to9 9.7 to 10.9 6 to 7 2 to 3 8 to 10 3.5 to 4.5 j 
707 9.43 8.1 0.56 8.75 46 
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< : Trade name or Locality where 
MANUFACTURER. brand. sample was taken. 




















_ “ Imperial Guano Oo., Norfolk, Va. Imperial 8 per| Jamaica. | 1043 > 
i cent guano for eae 
potatoes, 








Lackawanna Fertilizer and Chemica] Co., Moo-| Bone superphos-| Gasport. +| | 4199: 
sic, Pa. phate for corn, ty 
wheat and rye. 





Lackawanna Fertilizer and Chemical Co., Moo-| Moosic phosphate.| Gasport. . 1198 3 a 
sic, 7 ey 





Fi Lackawanna Fertilizer and Chemical Co., Moo- 


c, Pa 
sa 


























Pure ground bone.|} Gaspor t. 1200 





Lackawanna Fertilizer and + Chemical OCo.,) Special manure| Gasport. 
Moosic, Pa. for potatoes, to-| . : 
bacco and hops. 


_ Liebig Manufacturing Co., Carteret, N. J. Ammoniated dis-| Moravia, 
a solved bone. 





Liebig Manufacturing Co., Carteret, N. J. Ammoniated su-| Moravia. 
Bay perphos phate 

for potatoes and 

cort. 





pied il Aca ae ee Pe 2 FW) Bd 
Liebig Manufacturing Co., Carteret, N. J. Dissolved bone. Moravia. 





_Liebig Manufacturing Co., Carteret, N. J. Dissolved bone} Moravia. 



















and potash. 
# Liebig Manufacturing Co., Carteret, N. J. preys eo phos-| Moravia. 
: phate. 





Lister Agricultural and Chemical Works, New-| Ammoniated dis-| Moravia. 
ie Ark Nd. solved bone 
Re phosphate. 





Lister Agricultural and Chemical Works, New-| Cauliflower and| Gravesend. 
eo ark, N. J, cabbage man-| Jamaica, 
pre rs Fi ure. “4 





Sr ister Agricultural and Chemical Works, New- Sede ground Altamont. 
ark, N. J. bone. 


x 





I 


; paniek Agricultural and Chemical Works, New- Beets fertilizer Altamont. 
8 


9 N.d. 0. x. . ae 





Lister Agricultural and Chemical Works, Nex Potato manure. Gravesend. | 
ark, N. J. Jamaica. 






























































































































































































































































tay. hy” PERE Z RR ae ‘ ne 
New York AgricutTurRaL Experiment Station. ~509 
NS cori ; i o¥ , 
~ a tx . : \ ‘ vs, 
_ New York Stare For THE SprinG or 1893 — (Continued). 
4 Ag NITROGEN PHOSPHORIC AcID. Potash 
aie SAT solute eh aoe 
M4 Daren: ; water. Deter- 
; Equivalent mined as eth 
Eres eS armenia: Available. Insoluble. Total. potash. i nae 
P . : A A rt 
Guaranteed. | 6.6 to 7.4 8 to 9 7 to8 2 to 3 9 to 12 7 to 8 ve 
Found. | 6.43 7.81 7.22 0.79 8.01 8.94 is 
\ ey ASHE 
Guaranteed. | 1.65 to 2.5 2 to 38 10 to 12 1 to2 11 to 14 2toB ee 
oo Found. + 1.5 1.82 6.25 1.98 8.23 3.10 Sohne 
Guaranteed. | 1.25t0165| 15 to2 6 to 8 1 to 2 7 to 10 1.5 to 2 on 
Found. 1.02 1.24 4 2,23 6.28 2.14 easy 
SEEACOSG.: f8.8-608. 7.) 4 LOAD OE cw ace ch! fo eveannene des Bt -to: 22 a Pee ees a 
4 Found. 4 4.85 19.25 2.59 21.84 itt ee eGR ae 
Guaranteed. | 2.5 to 3.3 3 to 4 10 to 12 1 to 2 11 to 14 6 to Pi i 
Found. 2.43 2.95 8.34 2.76 11.1 6.85 i 
at Ea at teal Sa a Ca a a A a ead wie A eee a 
‘ i A Re a 
3 Guaranteed. | 2.05to2.9| 2.5 to 3.5 POLO so Lan a care kG ewes wviees | SB GOs Sats Bi. 
_ ‘ Found. 2.08 2.53 10.28 0.7 10.98 2.74 ze 
‘ is Fons 
, Guaranteed. | 2.9to38.3 | 3.5to4 ROLE ie es cn fot bau Bol vcs acioes aes ” to 8 
‘Found. 3.09 3.75 8.33 0.49 x= 8.82 
ae ed et 
ay mi) bs 
Bo serie en 
x Sue eee een Pe Rare: We 
Beem eGuaranteed. | ......0005 | os seal Fats AA DODLO PT \uwis sharia stl bs esha comeoacr tae ae daeeet 
x - Found. Ce eeerrresreeene 14.01 0.42 14.43 eeeereees eeeee 
PP CHIAFANTOCG., [oc eccseds> | ws ocscdvcnecs SOLOS: Wits 63 oda snc ee oO tb sigs Srahdioe raise 3 to 4 
Pits Found. seoeeeeetee eeeeesrereeen 13.33 0.37 13.7 3.03 ’ 
‘ SS ® Sat. —_—_—_— | — 2 \ 
Guaranteed. |1.25to2.05| 1.5 to 2.5 TOtoU 2s ir Pon Lasse Cane a ae. 2.5 to 3.5 oe 
Found. 1.3 1.58 10.68 0.8) 11.48 46 * 
Guaranteed |1.8to2.05| 2.2 to 2.5 9 to 10 2 to 3 11 to 18 1.5 to 2 
Found. 1.95 2.87 9.04 8.05 12.09 1.99 ys 
Guaranteed. | 3.7 to 4.1 4.5 to 5 7.5 to 9 At RR) Bethe Bek EEA 7 to 8 : 
a Round. .. 3.82 4.63 8.06 0.87 8.93 7.37 
a, By 
me  Guarantéed, | 2.7 t02.9 | 8.25 608.5 | ..cccccesens | caccceccvecs 12:tO114 Wigan Ayes a 
Found. 3.83 4.64 8.82 4.72 13.04 Heap ats ies? SORA 
et mew aie WER |e 
- Guaranteed. | 1.8 to 2.5 2.2to3 OS2DELOw Dab he hicdtsteaare eel |t Min saeeret eee oe 4 to 5 {i 
Found. 2.85 2.85 9.5 219" 11.63 3.28 EY 
Guaranteed. | 3.7to4.1.| 4.5to5 TAB LO, GA, 2 RNC eh eee bi 24 7 to 8 vi 
_ Found. (8.64 4.41 8.11 0.76 8.87 7.16 i 
7 CO ena we a ea 
ae 
ai: 
He AY ; * it hae 
» gent ' “ag, ty 











EOE 0 ak a oem eee 
A Sega oak 





510 - Report oF THE OHEMIST OF THE 


XX. Resutts or ANALYSES OF CoMMERCIAL F'#RTILIZERS IN 
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gf 
E 
Trade name or Locality where 
MANUFACTURER. brand. sample was taken, & q 
+ 
Pe 
m 
Lister Agricultural and Chemical Works, New-!| Success. Altamont. 1086 
ark, N. J. 
Lister Agricultural aud Chemical Works.| Standard pur e| Jamaica. 1008 
Newark, N. J. bone superphos- 
phate of lime. 
Lorentz & Rittler, Baltimore, Md. yrmers. alkaline} Albion. 1194 
one. 
Ludlam, Frederick, New York city. A.B. F. brand. Moravia. 1133 
Ludlam, Frederick, New York city. Cereal brand. Moravia. 1134 
Ludlam, Frederick, New York city. Dragon’s tooth} Moravia. 1132 
brand. 
Ludlam, Frederick, New York city. Sickle brand. Moravia. 1135 
Mapes Formula and Peruvian Guano Co., New| Cabbageand cauli-| Jamaica. 1025 
ork city. flower manure. 
Mapes Formula and Peruvian Guano Co., New} Complete manure} Moravia. 1111 
ork city. “A” brand. 
Mapes Formula and Peruvian Guano Co., New| Complete manure} Chester. 1063 
York city. for light soils. 
Mapes Formula and Peruvian Guano Co., New| Complete vege-| Jamaica. 1023 
York city. table manure. 
Mapes Formula and Peruvian Guano Co., New| Potato manure, Moravia. 1110 
ork city. . 
Mapes Formula and Peruvian Guano Co., New} Potato manure —/} Jamaica. 1024 
York city. L. I special. 
Maples Formula and Peruvian Guano Co., New| XXV phosphate. | Moravia. 1112 
ork city. 
Maryland Fertilizer and Manufacturing Co.,; Alkaline bone. Venice. 1126 
Baltimore, M. D. Holley. 1173 








Maryland Fertilizer and Manufacturing Co.,| A. E. fertilizer. Venice. 


’ Baltimore, Md. ‘ | 





~~ 








































































































































ike: 3 ik ain eh a ara a cat 
: ; ) 
New Yorx AericutroraL Experment Station. 511 
New York SratTE FoR THE SPRING OF 1893 — (Continued ). 
| NITROGEN. PHOSPHORIC ACID. Potash 
, soluble in 
Deter: th ar ebc ned ehetae oe 
: quivalen ermined as 
fon ates A amm nie. Available. Insoluble. Total. potash. 
Guaranteed. | 1.25to1.65 TR LO! OEE OLD Mam wrl ita tave cans: oss a arch, | tuhtole 6 cone Maer 1.5to2 
Found. 1.49 1.81 9.382 2.26 11.58 1.85 
Guaranteed. | 2.35 to 2.70 | 2.85 to 3.25 10 to 12 BLOW: peo ies aectloee sce 1.5 to 2 
Found. | 2.45 °® 2.97 10. 1.63 11.86 LG 
MUIATETIEGOU Ie shcais ce'b-s0. |v cectiewece ahs 10 to 12 2to3 12 to 15 1.5 to 2 
MOUNG. Mtiee. It sv cee s'6 coe | covcsersvens 10.36 1.26 11.62 1.81 
Guaranteed. | 1.65 to 2.5 2 to3 8 to 10 2 10 to 12 2to3 
Found. 1.92 ace 7.92 2.66 10.58 2.39 
Guaranteed. | 0.83 to 1.65 1 to2 8 to 10 2 10 to 12 1 to2 
Found. 0.8 0.97 10 2.21 12.21 1.05 
Guaranteed. | 3.3 to 4.1 4to5 RAND OR Bei statis ere sicie anid cikes' ciate otvatetere 7to9 
Found. 2.63 3.19 8 77 2 54 11.31 7.51 
Guaranteed, | ....... San IN cece ohleusne 10 to 12 2 12 to 14 1to2 
ME CHTELICL MTP NIN [Ml cis ¢ ncix coss'e’- | heiaie aleve deja ne 12.47 0.86 13.33 1.16 
Guaranteed. | 4.1 to 495 5 to6 Gar iehiewans cule aiete? > 6 to 8 6 to 8 
- Found. 4.13 5.01 7.81 0.24 8.05 6.57 
Guaranteed. | 2.5 to 3.3 83 to 4 10 to 12 2 to 4 12 to 16 2.5 to 3.5 
Found. 2.87 3.48 11.74 0.41 12,15 3.59 
~ Guaranteed. | 4.95 to6.6| 6 to8 6 to 8 2 8 to 10 6 to 8 
. Found. 4.82 5.85 _ 7.98 1.02 9 6.86 
Guaranteed. | 4.95 to6.6| 6 to8 Rtosie sh Seo 8 to 10 6 to8 
<< Found. 5.13 6.22 8.54 0.85 9.39 6.6 
. Guaranteed. oe" 4.1 4.5to 5 OES heaeal POS, Seana on | 8 6to8 
a ound. ib 4.5 8.92 0.13 9.05 7.19 
> Guaranteed. | 3.3t04.1| 4 .to5 Bre ahe, cha: pellets sete a 7to9 
Found. 3.438 4.16 8.31 0.42 8.73 7.6 
 Quaranteed.| 2.05 2.5 7 1 8 1 
Found. 2.05 2.5 9.61 0.1 9.71 1.28 
EPPEEATICOOCSE Niotisiaie< snk | und @ vise. o.0ie' ele ? 11 to 15 1 to 2 12 to 17 3 to 4 
Found. Pr ataiNals ate-ai’|) lave eco Price 11.36 0. 12.28 4.42 
_ Guaranteed. | ..... Perr bas ire aide Cots : 9 to 10 2to38 11 to 13 2.15 to 2.7 
MITC | eee ven hie! sTaiares SO 11.03 1.6 12.63 2.19 














he eae 


ee 
XX. ee OF ‘Ananvans,. or Rourdadtis Farruzen: 


MANUFACTURER. 


“Maryland Fertilizer and Manufacturing Co., 
- Baltimore, Md. 


Maryland Fertilizer ean Nanaradtatited Co., 
Baltimore, Md. 


Maryland Fertilizer and Manufacturing Co., 
Baltimore, Md. 


Michigan Carbon Works, Detroit, Mich......... 


_ Michigan Carbon Works, Detroit, Mich......... 


eee) Rendering and Fertilizer Co., E. Buffalo, 


7 hy (eo Rendering and Fertilizer Co., E. Buffalo, 


Milsom Rendering and Fertilizer Co., E. Buffalo, 


ry 


rae Rendering and Fertilizer Co., E. Buffalo, 


. 


; é Poe Rendering and Fertilizer Co., E. Buffalo, 


cots = Rendering and Fertilizer Co., E. Buffalo, 


| bee Rendering and Fertilizer Co., E. Buffalo, 


«ee Rendering and Fertilizer Co., E. Buffalo, 


Mitchell Fertilizer Co., Tremley, N. J. 


t } ‘ 


Moller & Co. Bone Works, Maspeth, L. I. 


Trade name or 
brand. 


Barley fertilizer. 


Globe complete 
manure. 


Seneca chief am- 
moniated — dis- 
solved bone. © 


Homestead bone 
black. 


Jarves drill phos- 
phate. 


Buffalo fertilizer. 


Buffalo fertilizer. 
Buffalo guano. 
Erie King. 


P and tobacco 
phosphate. 


Vegetable bone 


fertilizer. 


Vegetable bone 


fertilizer. 


Wheat oats and 
barley phos- 
phate. 


Wheat, oats and 
barley 
phate. ; 


Standard super- 
phosphate. 


Champion No. 1 


pure bone fer- 
tilizer. 


phos- 


Locality. where 
sample was taken. 


Venice. 
Venice. 


Lyons. 


Wolcott. 
Holley 
Holley. 
Sodus. 
Lyons. 
Attica. 
Sodus. 
Sodus. 
Attica. 
Lyons. 


Attica.@ 


Sodus. 
Attica. 


Holley... 


Tanda Oe ; 
‘Canarsie rate 





Vea ee 








New Yorx AGRIcuLTURAL ExprRIMENT STATION. 
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513. 
New York Sratre For THE Sprine or 1893 — (Continued). 
NITROGEN. PHOSPHORIC ACID. Potash 
soluble in 
Deter- | Equivalent )eenaneere 
mined as | (duivalen Available. | Insoluble. Total. ermine 28 
nitrogen. to ammonia. potash. 
Guaranteed. | ...... Sertal tee see dase o's 11 to 14 Rresclanielssaicis'e: ithe Mido ainmmaerets 4.5 to 5.5 
Found. AMES Totoro et oisialtte 12.82 1.03 13.85 4.81 
Guaranteed. | 1.5 to 2.05] 1.75 to 2.5 9to 12 1 to2 10 to 14 1.5 9 2.25 
Found. 1.82 2.21 9.42 2.35 11.77 1.81 
Guaranteed. | 1.65 to 2.5 2to 3 9 to 12 Mee arch alata Boone mre lel ounce 1.6:toiz 
Found. 1.89 2.29 9.15 2.49 11.64 1.98 
Guaranteed. | 1.85 to 2.6 | 2.25 to 3.15 8 toll Pabeter nie let sfas wen dekaateiattales< aye is .5to1.9 
Found. ...... 2.11 2.56 9.43 215 10.58 1.76 
Guaranteed. | 1 to1.65 1.25 to 2 8 to 9 2to3 10 to 12 0.3 to 0.5 
Found. 1.26 1.53 7.89 0.72 8.61 0.23 
Guaranteed. | 2.5to3.8 3 to 4.65 8 to 12.3 2to 3 10 to 15.3 1.5 to 2.5 
Found. 1.98 2.4 8.53 1.99 10.52 1.27 
Guaranteed. | 2.5 to 3.8 3 to 4.65 8 to 12.3 2to3 10 to 15.3 1.5 to 2.5 
Found. 1.8 2.1 7.43 «© 2.04 9.88 1.02 
Guaranteed. | 0.83to 1.65 1 to2 10 to 12 1to3 11 to 15 1 to2 
Found. 0.94 thie! 7.40 1.19 8.59 1.31 
Guaranteed. | 0.88to 1.65 1 to 2 8.45 to 10.45 4to5 12.45 to 15.43] 1.9to2.1 
Found. 0.69 0.84 8.3 Bal 10.4 2.12 
Guaranteed. | 2.5 to 3.3 8 to 4 8 to il 1 to 2 9 to 13 5 to6 
Found. 1.89 2.29 8.26 2.11 1.37 2.92 
Guaranteed. | 4.1 to 4.95 5 to 6 3 to 10 8to4 11 to 14 5to6 
Found. 2.69 3.27 9.42 1.82 11.24 3.37 
Guaranteed. | 4.1 to 4.95 5 to 6 8 to 10 3 to 4 11 to 14 5 to 6 
Found. 2.92 3.54 7.85 1.6 9.45 3.37 
Guaranteed. | 1.65 to 3.3 PANT OS 8 to 10 2to 3 10 to 18 2to 3 
Found. a 1.33 5.83 3. | 8.53 1.04 
Guaranteed. | 1.65 to 3.3 2to4 8 to 10 2to 3 10 to 13 2to 3 
Found. 1.38 1.67 6.81 2.78 9.59 1.28 
Guaranteed. } 1.65 to 2.5 2 to 8 OS toelOyyy | hades mare velaals eleven 2to 3 
Found. 1.33 1.61 12.48 1.33 13.81 1.85 
) 
| ask ma i bet pee Sheed ae AI Al IS ot, SL HRA 
Guaranteed. | 4.1 to 4.5 5 to 5.5 Seats bare Wa enlare nates 10 to 11 8to9 
Found. . 3.38 4-150y 7.45 1 9.06 6.48 
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XX. Resurrs or ANALYSES OF CoMMERCIAL FERTILIZE 





y 


; Trade name or Locality where — 
MANUFACTURER. brand. sample was taken. 





Jamaica. 


Champion No. 2 
Canarsie. 


pure bone fer- 
tilizer. 





— | — —— 


National Fertilizer Co., Bridgeport, Conn. — Chittenden’s com-| Queens. 






































plete fertilizer. : B 
Newark Chemical Works, Newark, N. J. Ammoniated dis-| Moravia. 1108 “ fe 
solved bone su- + eee 
perphosphate. Pasty 
o-oo.“ — ____—_—_— | | =a a 
Newark Chemical Works, Newark, N. J. Harmony pbhos-| Moravia. 1109. a 
phate. Lyons. 1169 
Newark Chemical Works, Newark, N. J. Harvest Queen. Lyons. : : 
MRO 2, ad Me Ae : |G eeNae 
EO ENna, 7: nae “hoe 
Newark Chemical Works, Newark, N. J. Standard  super-| Moravia. 1107 | oa 
yhosphate of Sige 
ime. i eee a; 
|__| — 
Northwestern Fertilizer Co., Chicago, I). Horseshoe brand} Lyons. er nel ee 
prairie phos- peer 
phate. PEG 
: es & 
a ae tte x ; 
Oakfield Fertilizer Co., Oakfield, N. Y. ._Domestic fertil-| Holley. ) 1176 2 as 
izer. + 

Oakfield Fertilizer Co., Oakfield, N. Y. i Ae value fer-| Holley. 1177 AS 

izer. : ; 

| CnC Emme S,, - -F nara ae GS: a 

Oakfield Fertilizer Co., Oakfield, N. Y. Potato and tobac-| Holley. ee 


co fertilizer. ht ae 








Oakfield Fertilizer Co., Oakfield, N. Y. Standard  fertil-| Holley. 1175 e 
izer. ‘ ; 








Pacific Guano Co., Boston, Mass. Nobsque guano. | Warsaw. 
| . ne ar ee 
Phelps, J. E., Jamaica, L. I. Challenge vege-| Jamaica. — 
a table fertilizer 
No. 1. 
Phelps, J. E., Jamaica, L. I. Challenge vege-| Jamaica. 
Pee fertilizer H 
o. 2. 


1 











Phillips, Moro, Chemical Co , Philadelphia, Pa.|; C and G complete} Moravia. - 
fertilizer. ' 4 






















































































































SS, New Yorx AGRICULTURAL ExprRIMENT STATION. 515 
a 
RS dene 
New York Stare For THE Sprina oFr 1893 -- ( Continued. ) 
‘a : 
Y um 
a NITROGEN. PHOSPHORIO ACID. | Potash 
a CRIES A WEE SRUSY Sih NST (EAE Re Re ESO Rei -ClCaoe ae oaee soluble i in 
\ water De- 
Deter- 
Equivalent termined ag 
mined as Available. Insoluble. Total. 
nitrogen. to ammonia. potash, 
Guaranteed. [4.95 t0 5.35, 606.5 | ..ccccccceee | cvcceeseeees 10 to 11 6.5 to”? 
Found. 3.6 4.37 7.08 2.44 9.52 4.99 
Guaranteed. | 3.3 to 4.1 4 tod 8 to 10 2 10 to 12 6 to 8 
Found. 3.36 4.08 9 1.5 10.5 6.66 
Guaranteed. | 1.8 to 2.5 2.25 to%3 9 to 11 1.5to 2.5 | 10.5 to 13.5 2.5 to3 
Found. 1.74 2.11 8.44 1.94 10.38 2.47 
Guaranteed. |0.83 to te 65 1 to 2 9 to 11 1 to 2 10 to 13 2.5 to3 
‘Found. 1.34 1.63 10.15 1.73 11.88 2.46 
Guaranteed. | 1 to 1.65 1.25 to 2 10 to 12 1.5 to 2 11.5 to 14 2.5 to 3 
Found. 1.33 1.61 9.66 1.71 11.87 2.39 
} ~ Guaranteed. | 2.35 to 2.7 | 2.85 to 3.25 10 to 12 1.5 to 2.5 11.5 to 14.5 2.5to8 
4 Found, 2.39 2.9 9.01 2.47 11.48 2.52 
; Quaranteed. | 1.65t0 2.05} 2to2.5 | 6to8 8 to 4 9 to 12 Ree iis 
Found. 1.89 2.29 6.84 1.96 8.8 Ciel uss a 
_ Quaranteed. |1.65t02.5| 2to3 8 to 10 1 to 2 9 to 12 1.1 to 1.6 
a Found. 1.96 2.38 9.31 0.59 9.9 1.67 
\ . oh at 1a See Ge eee ete —_—_—_——— - ey 
; 
4 - Guaranteed. | 0.83 to 1.65 1to2 6 to 8 1to2 7 to 8 1.1 to 1.6 
P Found. — 1.15 1.4 7.2 0.46 7.66 15 
Guaranteed. | 2.5 to 3.3 3 to 4 6 to 8 1to2 7 to 10 4.3 to 5.4 
Found. 2.75 3.34 6.57 0.78 7.3 4,79 
Guaranteed. | 2.5 to 3.3 8 to 4 10 to 12 1 to2 11 to 14 1.6 to 2.15 
Found. (2.64 3.2 10.96 0.67 11.63 2.14 
Guaranteed. | 1.25t0165| 1.5 to2- 8 to 12 1 to2 9 to 14 2 to 3 
Found. 1.18 1.43 7.85 1.63 9.48 2 
Guaranteed. | 4.1 to 4.95| 5 to6 4to7 1to2 5 to 9 9 to 10 
_ Found. 3.15 3.82 6.02 0.47 6.49 8.35 
- @uaranteed. | 3.3 to 4.1 4 tod 5to7 1 to2 6 to 9 10 to 11 
_ - Found. 3 3.64 8.01 0.39 8.4 7.77 
Guaranteed. | 1 to 1.65 1.25 to 2 8 to 10 1 to 2 9 to 12 1,25 to 2 
Found. 0.86 1,04 8.7 0.94 9.64 1.73 
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REporT OF THE CHEMIST OF THE 


XX. Resuurs or ANALYSES OF CoMMERCIAL FERTILIZERS IN 





MANUFACTURER. 


Phillips, Moro, Chemical Co., Philadelphia, Pa. 


Phillips, Moro, Chemical Co., Philadelphia, Pa. 


Phipps, Wm. W., Albion, N. Y. 


Phipps, Wm. W., Albion, N. Y. 





Phipps, Wm. W., Albion, N. Y. 


Phipps, Wm. W., Albion, N. Y. 








Pottstown Iron Co., Pottstown, Pa. 


Preston Fertilizer Co., Greenpoint, L. I. 





Preston Fertilizer Co., Greenpoint, L. I. 


Preston Fertilizer Co., Greenpoint, L. I. 





Preston Fertilizer Co., Greenpoint, L. I. 





Quinnipiac Fertilizer Co., New London, Conn. 


Quinnipiac Fertilizer Co., New London, Conn. 


Quinnipiac Fertilizer Co., New London, Conn. 


Quinnipiac Fertilizer Co., New London, Conn. 





















































ba 
3 
Trade name or Locality where g 
brand. sample was taken. & q 
a 
ee) 
mn 
Dissolved S. C.| Moravia. 1106 
phosphate. 
Special potato fer-| Cato. 1154 
tilizer No. 2. 
Eagle brand am-} Albion. 1188 
moniated dis- 
solved bone with 
potash. 
Eagle brand dis.| Albion. 1190 
solved bone. 
a Sree, pees se 
Eagle brand fer-| Albion. 1187 
tilizer for pota- 
toes, corn, fruit 
and vines. 
Eagle brand su-| Albion. 1189 
perphosphate 
with potash. 
Odorless phos-| Darien Center. 1206 
phate. 
Ammoniated bone| Queens. 1030 
superphosphate. 
Onion fertilizer. Florida. 1076 
Potato feértilizer. | Queens. 1029 
Superphos phate} Chester. 1062 . 
No. 2. 
Ammoniated dis-| Wolcott. 1142 
solved bone. 
Climax phosphate.| Florida. 1078 
Dissolved bone and| Wolcott. 1141 
potash 
Attica. 


¥ish bone and pot- 
ash, 








New York AgriovutturaAL Experiment Station. 


Guaranteed. 
Found. 








Guaranteed. 
Found. 








Guaranteed. 
Found. 








Guaranteed. 
Found. 





Guaranteed. 
Found. 








Guaranteed. 
Found. 








Guaranteed. 
Found. 





Guaranteed. 
: Found. 


f Guaranteed. 
Found. 







Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


NITROGEN. 





nitrogen. 


Equivalent 
to ammonia. 


eeerereserer 


1.85 to 2.7 | 2.25 to 3.25 
1.5 1.82 


.0.83 to 1.65 
0.75 


eeseeseree 








3.11 





eeeeseeceeee 


eeeeereeeene 


eeeeee 





Available. 


12 to 14 
11.23 


9 to 10 
9.41 





9 to il 
12.76 


14,67 
14.89 


8 to 10 
9.76 








New York Srate For THE Sprine or 1893 — ( Continued). 





























1.74 


I Cr SV EO | 


























—— | | | ef Sf "et 


- $$ 
——— | | EE | 5 | 


oe | |) | | ELE" 


ee | | | ff es 


SLT 
PHOSPHORIC ACID. Potash 
soluble in 
water. De- 
Insoluble. Total. eases 
Pai i, tae wit 11.9609 ee 
Lg SR Ma LAAN AxTne ete te 4.75 to 5.75 
0.71 10,12 ATT tees 
Q 11 to 13 2to4 
0.66 13.42 AAG 
0.83 15.5 SUDUN URLateee 
0.65 1644 rte toes seta ee 
1 9 to ill 7 to 9 
0.54 10.3 6,96 
2 18 to 15 2to4 
0.63 15.01 1.81 
9.388 19.68 eeereeceseene 
6.74 18.95 eeeeeeseeneees 
Tasalete Hate cates Le oars ae Sete aera 2to3 
1.9 11.19 4.26 
nak have; ave a cle oat era eee eit ace'U'a are 6to 8 
0.55 10.09 5.7 
pevresveoeres . eeeereeereeee %Tto9 
0.46 9.39 6.83 
Sawte Vatwee,s Deki liteia’s oo egre e's 2to3 
0.45 10.34 1.83 
1 to 2 10 to 14 2to3 
4.01 13.63 2.02 
1 to 2 9 to 12 2to3 <= 
1.95 10.22 1.94 
1to2 11 to 14 2 to 3 
2.35 12.44 1.92 
1 to 2 10 to 14 1to 1.5 
2.1 12.53 1,82 


—_—_— | | | | — | 





Report oF THE CHEMIST OF THE 


\ Seoee: 
am | 


XX. Resurts or Anatyses or ComMERCIAL FERTILIZERS IN 


Trade name or | Locality where 
MANUFACTURER. ; brand. sample was taken. 


Quinnipiac Fertilizer Co., New London, Conn..| Market garden| Florida. 
manure. 


Ralston, John, New York city. Knickerbocker| Lyons. 
; phosphate. 


Read Fertilizer Co., New York city. Farmers’ friend. | Moravia. 
a ‘Read Fertilizer Co., New York city. Leader guano. 
Read Fertilizer Co., New York city. N. Y. State brand; Moravia. © 


Read Fertilizer Co., New York city. Standard phos- 
phate. 


Read Fertilizer Co., New York city. Standard super-| Moravia. 
phosphate. 


Reese, John S. & Co., Baltimore, Md. Challenge crop} Knowlesville. 
grower. 


Reese, John S. & Co., Baltimore, Md. Pilgrim. Knowlesville. 


¢ 


Reese, John 8. & Co., Baltimore, Md. Potato special. Knowlesville. 


Sanderson, Lucien, New Haven, Conn. Formula A. 


¥ 


Sanderson, Lucien, New Haven, Conn. Mixed formula 
top dressing. 


Standard Fertilizer Co., Boston, Mass. ‘*A” brand. Oneida. 


Standard Fertilizer Co., Boston, Mass. Bone and potash, | Oneida. 
Chester. 


_ 


Standard Fertilizer Co., Boston; Mass. Dissolved bone. Moravia, 


Standard Fertilizer Co., Boston, Mass. | _ Empire State Chester. 
Te Oneida. 








NITROGEN. . 








































PHospHORIC ACID. 



































Potash 




































Be solublein 
Ba | Deter. | mquivatent termined a 
ee valen : ermined as_ 
ice! Ae anasnonin, Available. Insoluble, Total. i potash, 
a Guaranteed. | 3.3 to 4.1 4to5 8 to 11 1to2 9 to 13 7 to 8 i) ve 
Found. 3.58 | 4.34 8.14 0.94 9.08 7.62 nits 
ee 7 Spee emer 7h ae re 
Guaranteed. |1.65 to 2.05} 2to 2.5 8 to 10 pep SUR PIN eaters Cok ef D1, tor tGoe sain 
* Found. 1.82 2.21 10,13 1.75 1.88 1.44 eens 
3 rigs Be hes 
; Guaranteed. | 2.05 to 2.9| 2.5 to 3.5 9 to 11 2 to 4 11 to 14 2to4 ai 
E Found. 2.2 2.67 9.64 0.96 10.6 2.2 13am 
rf Ae ts a mt 
Guaranteed. |0.83 to 1.65 1 to2 7 to 9 1 to 2 8 to 10 2to¢d ~ Be 
4 Found. 11 1.33 6.97 0.8 7.77 2.22 \, 
ial eae is ot ae 
F ’ Guaranteed. |1.25 to 2.05) 1.5 to 2.5 9 to 11 2to4 11 to 18 2 to 4 
i Found. . 1.53 1.86 9.57 0.59 10.16 1.83 a, 
5 ~ ta sth 4 
ty Guaranteed. |0.88 to 1.65] 1 to 2 8 to 10 2 to 4 10 to 12 4 to 6 ie 
Foun 1.06 1.29 7.92 0.74 8.66 3.98 Wie 
ci uae i Pa ae ed 
‘ bear 
er Guaranteed. 0.83 to 1.65 1 to 2 8 to 10 2 to 4 10 to 12 4 to 6 iyi 
Be , Found. 1.09 1.32 8.21 0.54 8.75 4 pln 
pe! Guaranteed. 0.98 to 1.68 1to2 8 to 10 eset ss kpc puhiloaiee ewe seats 2 to 3 ‘ 
oe Found. 1.25 1.52 8.55 1.89 9.94 1.93 i 
a Mat EAE aE (RI a eee ih Cee ay 
_- Quaranteed. |1.25 to 1.65] 1.5 to2 Eda Su Gr oh ere ect pares bees 3to4 : 
Found. 1.5 1,82 8.03 1.13 9.16 8.71. * a 
1 vit 
-- Quaranteed. | 2.9 to 3.7 | 3.5 to 4.5 Rein SoA Naas elke ect Coe 7.5 to 9.5 Ri 
Found. 3.15 3.82 28 08 8.08 7.58 ak 
Guaranteed. | 3.39.41) 4 to 5 6 to 8 2 to 4 10 to 12 6 to 8 aia 
Found. 2.98 3,62 8.08 1.87 9.9 7.47 ys 
: | cA Yet ar . ie 
 Quaranteed. | 4.1 to 4.95 5to6. ta) Dake laa ccias Pees tkebndon ees too ee 
3 Found. 3.21: 3.9 7.93 1.52 9.45 5.89 ey 
Guaranteed. | 1.25 to 2.05 1.5 to 2.5 6.5 to 8.5 1.5 to 2.5 8 to 11 1.1 to 1.6 a f 
Found. 1.49 1.81 9.16 1.12 10.28 1.06 | at 
8 to 12 4to5 12 to 17 2.5 to 3.25 
10.21 1.76 11.97 3.04 
12 to 15 1 to2 13 to 16 PRR att arth 
12.16 1.83 13.99 sonata 
4to6 6 10 to 12 8 to 10 
8.59 1.08 9.67 7.95 
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Report oF THE CHEMIST OF THE 


XX. Resutts ofr ANALYSES CF COMMERCIAL FERTILIZERS IN 








MANUFACTURER. 


Standard Fertilizer Co., Boston, Mass. 
Standard Fertilizer Co., Boston, Mass. 
Standard Fertilizer Co., Boston, Mass. 


Sturtevant, F. E., Hartford, Conn. 


Swift & Co., Chicago, Ill. 

Swift & Co., Chicago, Ill. 

Thomas, I. P. & Son, Philadelphia, Pa. 
Thomas, I. P. & Son, Philadelphia, Pa. 
Thomas, I. P. & Son, Philadelphia, Pa. 
Thomas, I. P. & Son, Philadelphia, Pa. 
Tygert, J. E., Co., Philadelphia, Pa. 


Tygert, J. E., Co, Philadelphia, Pa. 


Tygert-Allen Fertilizer Co., Philadelphia, Pa. 


Tygert-Allen Fertilizer Co., Philadelphia, Pa. 


Tygert-Allen Fertilizer Co., Philadelphia, Pa. 


Tygert-Allen Fertilizer Co., Philadelphia, Pa. 


Trade name or 
brand. 


Guano. 


Hop special. 


Potato and tobac- 
co fertilizer. 





Tobacco and sul- 
phur lawn fertil- 
izer. 


Pure ground 
steamed bone. 


Pure raw bone. 


Improved super- 
phosphate. 


Normal bone 
phosphate. 


Potato manure. 


Tip top raw bone 
superphosphate. 


Soluble bone and 
potash, 


Star bone phos- 
phate. 


Cabbage manure. 


Potato manure. 


Special brand po- 
tato manure, 


Star bone phos- 
phate. 





Locality where 
sample was taken. 


Oneida. 
Chester, 
Oneida. 


Oneida. 


Florida. 


Ovid. 


Ovid. 


Queens. 


Florida. 


Florida. 


Queens. 


Queens. 


Fuller's Station. 


Fuller’s Station. 


Hollis. 


Flatlands. 
Hollis. 
Mattituck. 


Fuller’s Station, 


Fuller’s Station. 


Station 


number. 





1097 
1068 





1099 





1095 





1071 





1208 
1207 





1202 





1032 
1074 





1075 





1081 





1033 





1091 





1092 





1027 











1089 











y 
E 

7 

‘ 
a 








New York AGRICULTURAL EXPERIMENT STATION. 


New Yorxk State FOR THE SPRING oF 1893 — (Continued). 








Guaranteed. 


Found. 


Guaranteed. 


Found. 


Guaranteed. 


Found, 


Guaranteed. 


Found. 


Guaranteed. 


Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 





Guaranteed. 
Found. 


Guaranteed. | 2.05 
Found 2 


ound, 


Guaranteed. 
Found. 





NITROGEN. 
Deter- * 
Equivalent 
reseie to ammonia. 
1 to 2.5 1.25 to 3 
1.24 1.5 
1.65 to 2.5 2to3 
2.47 3 
2.05to 2.9} 2.5 to3.5 
2.08 2.58 
1.96 2.35 
2.09 2.54 
3.3 to 4.1 4to5 
3.138 3.8 
8.7 to 4.5 4.5to5.5 
8.97 4.81 


0.83 to 0.54) 0.4 to 0.65 
0.45 0.55 


1 to 2.05 
1.17 


2.5 to 3.3 
2.51 


1.85 to 2.9 
1.26 


1.25 to 2.5 
1.42 


8 to 4 
8.05 


eeoeoseseee 


2.25 to 3.5 
1.53 . 


PHOSPHORIC ACID. 












































3.7 to 4.5 
3.39 


8.3 to 4.1 
3.2 


1.85 to 2.5 
1.95 


4.5 to 5.5 
4.12 


4 tod 
3.88 


to2.9| 2.5 to 3.5 
11 2.56 


2.25 to 3 
2.37 


66 








Available. Insoluble. 
8 to 12 2to3 
8.21 1.49 
SEO lO sey lees ci ee ears 
7.6 1.57. 
8 to 11 1 to 2 
9.76 1.83 
PORT nO OL 
"16.92 ees | #088084 8°96. 
16.38 wien 7 6 8/6 O: 5.61 ch. 
12 to 15 2to3 
13.51 1.22 
8.5 to 10 2 to 3 
11.8 1.08 
9 to 11 1 to 2 
9.3 1.07 
10 to 12 2 to 3 
10.51 1 
PPECOALAP ihe sais crate sleee 
11.65, 0.65 
9 to 11 2 to 3 
9.5 1.46 
7 to 8 1 to 2 
8.17 1213 
6 to 7 3 
7,28 1.48 
6 to 8 eeesvneeee eoeee 
7.02 1.78 
8.5 to 11 *2 to 3 
8.99 2.45 


521 
| Potash 
—| soluble in 
bbe eacatt pe 
ermine 
Total. as potash. 
10 to 15 2to3 
9.7 2.32 
Sa 4.3 to 5.4 
9.17 6.89 
9 to 13 3 to 4 
11.59 2.58 
0.75 7.66 
9.76 8 
20 to 24 eee . ee 
25.88 eeeeevee ee 
20'-£0' 25) ok Wh ctartevalolavatereerere 
P49 iot! ig Ml PRR GEO Oe Mes 
14 towSi «lt ceoneeen we 
14.73 eeeeeveeee ee 
10.5 to 13 1.5 to3 
2.88 1.74 
10 to 13 6 to 8 
10.37 5.86 
12 to 15 2.75 to 4 
11.51 4.68 
vata aoe : 2to3 
OARS | 1.85 
11 to 14 2.5 to 3.5 _ 
10.96 2.55 
9 to 10 5 to 6 
9.3 5.18 
9 to 10 9 to 10 
8.76 9,08 
eatetieelets 6 to 8 
8.8 5.92 
10.5 to 14 2.25 to 3.25 
11.44 2.54 


tay 


F THE CHEMIST OF THE ~ 


es aaN 


| = : = Nn od PP a ae iy es i) 
XX. Resvutts or AnatysEs oF CommERcIAL FERTILIZERS I 


Trade name or Locality where . 
MANUFACTURER. brand. sample was taken. | 


—_—_ 


Ammoniated 
phosphate. 


Clifton. 


Hop and tobacco 
grower. 


Potato and vege- 
table grower. 


Victoria bone. 


Acorn acid phos-| Township. 
phate. 


Americus hi 4 h| Chester. 
grade special for 
potatoes and 
vegetables. 


Carteret bone| Township. 
meal. 


Prolific crop pro-| Sempronius. 
ducer. 


Williams & Clark Fertilizer Co., New York city} Potato phosphate.| Jamaica. 
SEP RS aE 


Williams & Clark Fertilizer Co., New York city. Berar ore phos-| Township. 
phate. 


























NITROGEN. PHOSPHORIC ACID. 














Deter- | Equivalent hist 5A ayy, 
mined as Available. Insoluble, Total. pieae oS ar ; 

> nitrogen. to ammonia. : -| potash, = 
Guaranteed. | 1.65 to 2.5 2to3 - 7 to 9 2 to 5 9 to 14 1 to. duets 
‘Found. 1.66 2.01 6.39 2.56 8.95 0.45 
Guaranteed. | 2.5 to 3.3 3 to 4 10 to 12 2 to 8 12to15 | 2.5 to 3.5. 
Found. 2.94 8.57 9.59 0.39 9.98 9. Sheik 

-——s- @uaranteed. | 3.3 to 4.1 4 to 5 6 to 8 1 to2 7 to 10 5to6 

- Found. 3.58 4.34 5.24 2.88 8.12 4.03 
Be etiaranteed. | 2.5t0 8.8 3 to 4 6 to 8 1 to2 7 to 10 7 to 8 
x ound. 2.45 2.97 6.07 0.42 ~ 6.49 6.29 
‘te : $ : ———— | | ; 
-——s- @uaranteed. | 0.83t0 1.65} 1to2 8 to 10 oO ETRE WASNT ae aS yt 
Found. 1.09 abe o:. 7.05 2.8 9.85 1.15 | 
——is Gta@antoed. | .ceeee cee | weveeeeeeees 12 to 1§ 1to2 18. to 10) Pe eaenigh Soe 
, a Found. eeeeeeeneee eeerererereeeeee 11.9 1.81 13.71 se eeeeeeceses 
ee ee 
5 - _ Guaranteed. | 2.7 to 4.1 | 4.5 tod 7 to 9 1to2 8 to 11 7 to9) =e 
Found. 8.54 4.29 7.86 0.88 8.74 “7.08, a ena 
ia PGidtanteed, |-1.65 102.81") 2t03 Beviddiacs de decvhevhacassarhay le Coleone a an 


‘Found. 2.04 2.48 2.11 11.18 13.29 MO 
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XXI. RESULTS OF ANALYSES OF COMMERCIAL FERTILI 


Composition of fertilizers as guaranteed by manufacturers, and 


MANUFACTURER. Trade name 


Bowker Fertilizer Co 


Bowker Fertilizer Co 


brand. 





Bowker Fertilizer Co 


Bowker Fertilizer Co 


Bowker Fertilizer Co 








Bowker Fertilizer Co 





Bowker Fertilizer Co 


Bowker Fertilizer Co 


Bowker Fertilizer Co., Boston, Mass. 


Bradley Fertilizer Co 
Bradiey Fertilizer Co 
Bradley Fertilizer Co 


Bradley Fertilizer Co 


or 


., Boston, Mass. Ammoniated dis- 
solved bone. 
-, Boston, Mass. Ammoniated dis- 
solved bone. 
Bowker Fertilizer Co., Boston, Mass. Ammoniated dis- 
solved bone. 
., Boston, Mass. Hill and drill. 
., Boston, Mass. Hill and drill. 
s 
., Boston, Mass. Hill and drill. 
., Boston, Mass. Hill and drill. 
-, Boston, Mass. Sure crop. 
., Boston, Mass, Sure crop. 
Sure crop. 
., Boston, Mass. Alkaline bone. 
., Boston, Mass. Ammoniated dis- 
solved bone. 
., Boston, Mass. Farmer’s new 
method. 
., Boston, Mass. Eureka super- 
phosphate. 
., Boston, Mass. Patent super- 


Bradley Fertilizer Co 


Bradley Fertilizer Co., Boston, Mass. 


phosphate. 


- phosphate. 


Patent super- 


Locality where 
sample was taken. 


Mt. Morris. 


Waterloo. 


Webster. 


Clyde. 


Geneseo. 


Penn Yan, 


Webster. 


Mt. Morris. 


Penn Yan. 


Romulus. 


Trumansburg. 


Parma Center. 


. 


Dresden. 


Avon, 


Avon, 


Dresden, 


number. 





1336 











1313 











1341 





1387 








1277 





1265 





1356 





1253 





1317 





1318 











New Yorx AGRICULTURAL ExpERIMENT STATION. 


aire 


55 


ZERS IN NEW YORK STATE FOR THE FALL OF 1893. 


Expressed in parts per hundred. 





as found by chemical analysis. 








Guaranteed. 
Found. 








Guaranteed. 
Found. 








Guaranteed. 
Found, 


Guaranteed. 
Found. 








Guaranteed. 
Found. 








Guaranteed. 
Found. 








Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 















































NITROGEN. 
Deter- Equivalent 
mined as to ammo- 
nitrogen. nia. 
1.65 to 2.5 2to3 
0.95 ayaa: 
1.65 to 2.5 2 to 3 
1.84 2.25 
1.65 to 2.5 2i038 
1.58 1.92 
2.05 to 2.9 2.5 to 3.5 
2.24 2.72 
2.05 to 2.9 2.5 to 3.5 
. 195 2.37 
2.05 to 2.9 2.5 to 3.5 
1.93 2.34 
2.05 to 2.9 2.5 to 3.5 
1.84 2.23 
0.83 to 1.65 1to2 
0.87 1.06 
0.83 to 1.65 1to2 
0.81 0.98 
0.88 to 1.65 1 to2 
0.9 1.09 
1.65 to 2.5 2to3 
1.89 2.29 
0.88 to 1.65 1.to-2 
1.16 1.41 
2.05to 2.9 | 2.5 to 3.5 
2.18 2.59 
2.05 to2.9| 2.5 to 3.5 
2a 2.55 


PHOSPHORIC ACID. 


Available. 



































8 to 10 
10.47 


8 to 10 
9.48 
































Insoluble. 


eeeeereseseae 


eeeeereerons 


eeeereeeseens 














Total. 


10 to 12 
12.19 


10 to 12 
10.19 











"10 to 12 
12.59 


10 to 12 
10.63 


10 to 12 
12.79 





10 to 12 
12.49 








10 to 12 
12.44 








10 to 12 
12.61 


10 to 12 
13.19 








10 to 12 . 
12.72 


12 to 17 
13.92 


8 to 10 
11.84 





10 to 12 
10.52 


10 to 13 
13.71 


10 to 12 
12.04 





10 to 12 
12.99 


Potash 
soluble in 
water. De- 
termined as 
potash 





2 to 3 
1.73 











2 to 3 
1.85 





2 to 3 
2.5 


2 to 3 
2.22 


Vto2 
1:2 








1 to 2 
1.02 


1 to 2 
1.14 





2.45 to 35 
2.4 


1 to 2 
1.78 


2.15 to 3.25 
2.14 


8.25 to 4.3 
3.14 


1.5 to 2.5 
1.52 





1.5 to 2.5 
1.37 









MANUFACTURER. 





Bradley Fertilizer Co., Boston, Mass. 
Bradley Fertilizer Co., Boston, Mass. 


Bradley Fertilizer Co., Boston, Mass. 


a 


Bradley, Wm. L., Boston, Mass. 





Chemical Co. of Canton, Baltimore, Md. 


Clark’s Cove Fertilizer Co., New York city. 


Clark’s Cove Fertilizer Co., New York city. 


Coe, E. Frank, New York city. 
Coe, E. Frank, New York city. 


Coe, E. Frank, New York city. 


XXI. Rusutts or ANALYSES OF 


ye ym 


OMMERCIAL FE 





C 











- 


Trade name or Locality where 
brand. sample was taken. 


4 


‘Patent super-| Somerset. 
phosphate 


Sea fowl guano., | Penn Yan. 


>i B. superphos- Penn Yan. 


phate of lime. 


Sea fowl guano. {| Somerset. 


High grade Bak-| Gage. 
‘er’s standard 
guano. 


Bay State fertil-| Dresden. ° 
izer. 


King Philip alka-| Somerset. 
line guano, 


% 


Alkaline bone. Mt. Morris. 


Ammoniated bone| Waterloo. 
superphosphate. 


XXV ammoniated| Mt. Morris. 


bone superphos- 
phate. 


Crocker Fertilizer & Chemical Co., Buffalo, N.Y.; Ammoniated| Farmer. 


Crocker Fertilizer & Chemical Co., Buffalo, N.Y. 
Crocker Fertilizer & Chemical Co., Buffalo, N.Y. 
Crocker Fertilizer & Chemical Co., Buffalo, N.Y. 


Crocker Fertilizer & Chemical Co , Buffalo, N.Y 








wheat and corn 
phosphate. 


Ammoniated! Gage. 
wheat and corn 
phosphate. 


Ammoniated) Geneseo. 
wheat and corn / 
phosphate. 


Ammoniated) Mt. Morris. 
wheat and corn 
_ phosphate. 


- 





Ammoniated| E Kendall. 


wheat and corn 
phosphate. 


4 +f 


i ee ea LAy of 
_. = > ae 
RTILIZERS IN 










































ae 

1370 ; ooh 

. 4 

Se 

1201 
1200, 

‘1860 cen 

129,00 

rte =e 

4 

148 

+e 

1368 = 

1880. 06 

ses e 

iT Gaeem Po Cops 

1281 

oc ay ae 
— 

> 

1338 , 

fies 

1289, 

be 

: j Ley 
1296 

Moved: 

5 ~~ ct oe % 

‘$8 

5 


























% 











e 
) 
Veta At 
, 
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ware ay ; ' > aa . , F é Cnt eNs 
: “ey eons ; ; : ? j i ct - Ses 
- New Yorx Stare ror THE Fatt oF 1893 — (Continued ). eB | 
f ’ : ( i; 
% . NITROGEN. PHOSPHORIC ACID. Potash meye | 4 
¥ . soluble in ey 
% _Deter- | mquivalent fer cciad cea 
Hn mined as | ,~duivalent | available. | Insoluble. Total. TOD See ee 
nitrogen. to ammonia. ; potash. ‘ay 
ig Vr er an lave mie = = ae ae PS ee Se ie GRR ELSPA Cn eae 4 
Guaranteed. | 2.05 to2.9| 2.5 to 3.5 8 to 10 siaictatstone’s Ree 10 to 12 1.5 to 25x. ee 
Found. 2.32 2.82 9.71 2.95 12.66 1,94 ey 
Guaranteed. | 2.05 to2.9| 2.5 to 3.5 8 to 10 Bese: 10 to 12 1.5 to 2.5 
Found. 2.33 2.88 9.38 2.84 12.22 1.76 x 
*  @uaranteed. | 2.5 to 3.3 3 to 4 9 to 11 2 to 3 11 to 14 2 to 3 
Found. 2.64 3.2 10.07 1.81 11.88 2.37 
Guaranteed. | 2.05 to 2.9| 2.5 to 3.5 8 to 10 Be Gene. ae 10 to 12 1.5. to 2.5 
‘ Found. 2.05 2.5 10.29 2.95 13.24 1.76 
; Guaranteed. | 2.05 to2.9| 2.5 to 3.5 9 to 11 EVGA MOR INE Wie Be sk eS al 5 to 3.5 
: Found. 2.2 2.68 9.95 1.29 11.24 2.77 | 
: Guaranteed. | 2.5 to 3.8 3 to 4 8 to ll 1.5 to3 9.5 to 14 2 to 3 
J Found. 2.55 3.1 9.97 1.07 11, 1.55 
; So es Se 
r Guaranteed. | 1.25 to1.65 1.5to2 6 to 8 alerels gular s¥erste 7 to 10 3 to 4 
Found. 1.4 407 7,26 4.14 11.4 2.93 
| Guaranteed. | 1.25to1.65| 1.5 to2 9 to 12 Oth, Sou lavas ak as 1.85 
ss Found. ~ 1,26 1.58 9.54 2.4 11.94 2.17 
” Een Nae ic psorte OP eer 
¢ Guaranteed. | 1.65 to 2.05 2 to 2.5 & to 10 1to2 9 to 12 1.35 
BL Found. 1.7 2.06 9.74 2.48 12.22 1.47 
a _ Guaranteed. | 1to01.5 | 1.25 to1.75 9 to 10 1to2 10 to 12 1 
Found. 1.1 1.33 10.01 3.63 13.64 1.3 
Guaranteed. | 2.05 t02.9| 2.5to3.5 10 to 13 1to2 11 to 15 1.6,to.2, 7: oc chee 
Found. 2.24 2.72 9.43 0.87 10.30 1.94 
Guaranteed. | 2.05 to2.9| 2.5 to 3.5 10 to 18 1 to2 waives Wear At ROL Emaar 
Found. 2.41 2.93 9.3 1.12 10.42 95 . 
Guaranteed. | 2.05to02.9| 2.5 to08.5 10 to 18 1 to2 11 to 15 1.6 to 2.7 
Found. 2.5 3.04 9.65 1.23 10.88 1.91 | 
Guaranteed. 2.05 to 2.9 2.5 to 3.5 10 to 13 1to2 11 to 15 1.6 to 2.7 
Found. 2.01 2.44 10.4 0.2 10.6 1.51 j 
Guaranteed. | 2.05 to2.9| 2.5 to 3.5 10 to 13 1to2 a, dnt se: 1.6 to 2.7? 4 
2.5 3.04 9.4 0.8 10.2 1.85 any 
. { = 
‘: 
Sie 
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XXI. Resutts or ANALYSES OF CoMMERCIAL FERTILIZERS IN 








MANUFACTURER. 


Crocker Fertilizer & Chemical Co., Buffalo, N.Y. 
4 





Crocker Fertilizer & Chemical Co., Buffalo, N.Y. 


Crocker Fertilizer & Chemical Co., Buffalo, N.Y. 


Cross, E. A., North Parma, N. Y. 

Cross, E. A., North Parma, N. Y. 

Cross, E. A., North Parma, N. Y. 

Farmer Fertilizer Co., Syracuse, N. Y. 

Great Eastern Fertilizer Co., New York city. 


Lister Agricultural and Chemical Works, New- 


ark, N. J 


Lister Agricultural and Chemical Works, New- 
ark, N. J. 


phosphate. 
Lister Agricultural and Chemical Works, New-| Perfect. 
ark, N. J 
Lister Agricultural and Chemical Works, New-| Perfect. . 
ark, N. J. 
Lister Agricultural and Chemical Works, New-| Pure bone super- ; 
ark, N. J. phosphate. 
Lister Agricultural and Chemical Works, New-| Standard  super- : 
ark, N. J. phosphate of 
lime. 
Lister Agricultural and Chemical Works, New-| Standard  super- M 
ark, N. J. phosphate’ of 
pe 
Lister Agricultural and Chemical Works, New-| Success. 
ark, N. J. 
Success. = 





Trade name or 
brand. ‘ 


Dissolved bone 
black. 


Ground bonemeal. 


New rival ammon- 
iated superphos- 
phate. 


King superphos- 
phate. 


Parma phosphate. 
Queen superphos- 
phate. 


Standard special 
formula. 


General wheat 


special. 


Ammoniated dis- 
solved bone 


Locality where 


sample was taken. 


Ne 


Mt. Morris. 


Lyndonville. 


E. Kendall. 


N. Parma. 


N. Parma. 


N. Parma. 


Magee’s Corners. 


Waterloo. 


Stanley. 


Geneseo, 


Kendall 


Webster 


Dresden 


Geneseo 


Dundee. 


Webster. 


Station 


number. 


13384 





1867 


1361 


1352 


1354 


1353 


1278 


1279 


1302 





1330 





1357 


1344 





1252 





1331 


1243 





1345 







































































































































- NITROGEN. PHOSPHORIC ACID. ; Potash ee 
. | solublein ~ 
t Detar biped De Aa 
"s jrodag | Equivalent P rmine * 
ire mined as Available. Insoluble. Total. 5 
. nitrogen, to ammonia. as potash 
a: ante EN Baa 
2 Guaranteed. eee eee ees eepeeeeeeeeeve 16 to 18 @eeeevoeoeoevoeepeee | #2 ee ee eseeeee @eeereeeeeeee ; } Tas 
Found. eeeevece eee eeeteeeerereoese 15.72 0.91 16.63 ee, 9 00's @, 0:2) eee / aay ; 
bs * Guaranteod ganas 2.5 to 4 SUC DIOS COTE TO Cie ron 25 to 28 DL ee 
fie Found. 117 1.42 COPE KC eC ETDS LR ee 80.35 Coeoeeeseesen oh . 
 @uaranteed. | 1.25to 2.05] - 1.5 to 2.5 10 to 12 1to2 1,6.to 1.7 sakes 
m Found. 1,25 1.52 10.27 1.39 1.92 
3 Guaranteed. | 2.05 to 2.9 2.5 to 3 7to9 Evite eves 2to3 
. Found. 2.29. 2.78 7.07 2.20 Sy 3.5 
: RMSE ish ety mee ere SU TE OM RR cleo 
=a Guaranteed. | 0.83 to1.25} 1t01.5 "to 8 al eed Ness 2to 3 ~ 
oe) hound. 1.58 1.92 7.64 3 ‘ 4.11 a 
q page Oe 5 
me eGuaranteed: |1.25t01.65| 1.5 to 26] 7ito9.- |e. cues to Sahih 
Pi Found. Pp 2.43 8.11 1.68 3.55 
; —- | 
Guaranteed. | 0.88 to 1.65 1 to 2 8 to 10 TER Be 2.15 to 3.25 
Found. 1.28 ae 8.28 2.55 1.63. ; 
| 
Guaranteed. | 1.65 to 2.5 2 to 3 8 to 12 1 to 8 1.6 to 2.7 a 
a Found. 1.66 2.01 8.37 1.36 2.21 
- Guaranteed. | 1.65 to 2.05} 2 to 2.5 9 to 10 2 to 3 1 to2 i 
Found. 2.23 PAM 9.14 2.75 1:5 
Guaranteed. | 1.25 to 1.65} 1.5 to 2 PERO LL VW rad aMoieted eens 1.5 to 2.5 Pie 
Found. ahs) 1.82 10.09 liar el T 3h Me! 
2 NS ee a t 3 
Guaranteed. | 1.25 to 1.65} 1.5 to 2 Tes oth 9 Bes ements Ro aN 1.5 to 2.5 te 
Found. 1.47 1.78 8.56 2.98 1.95 
Guaranteed. 4 “3 to 2.7 | 2.85 to 3.25 | 10 to 12 2 to 3 1.5 to 2 
- Found. .43 2.95 10.01 3.13 Sole . 
— teat ieot 2.35 to 2.7 | 2. oe to 3.25 10 to 12 2 to 3 1.5 to 2 | 
- Found. 2.54 3.08 9.83 2,22 1.66 S 
eenarantced. % 35 to 2.7 | 2.85 to 3.25 10 to 12 2 to 3 1.5 to 2 
“CSalang : 2.47 3 9.6 2.57 gear 
"Guaranteed. |1.25 to 1.65) 1.5to2 | 9.5 toll | ...seceree 1.5 to 2 é 
_ Found. ; 1.96 2.68 9.14 2.24 1.47 a4 
i ; Be Be (AES al WIE RR RG oe DY gd SEE AR t peat ph es 
Guaranteed. | 1.25 to 1.65 1.5 to 2 QUO ZCO NT oli tow aiarchate ie ae 1.5 to 2 . 
i 1.69 2.05 2.51 1.5 s 








10.28 
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Trade name or 


MANUFACTURER. brand. 





Ludlam, Frederick, New York city. Cereal brand. 


Maryland Fertilizer Co., Baltimore, Md. Seneca Chief am- 
moniated __ dis- 


solved bone. 


Maryland Fertilizer and Manufacturing Co.,| Alkaline bone. 
Baltimore, Md. 


Maryland Fertilizer and Manufacturing Co.,|; Globe complete 
Baltimore, Md. manure. 





Maryland Fertilizer and Manufacturing Co.,| Linden superphos- 


Baltimore, Md. phate. 
_ Michigan Carbon Works, Detroit, Mich. Homestead. 
Michigan Carbon Works, Detroit, Mich. Homestead. 





Milsom Rendering and Fertilizer Co., Buffalo,| Alkaline bone. 
Ni ey: 


Milsom Rendering and Fertilizer Co., Buffalo,| Buffalo fertilizer. 


Nik 


Milsom Rendering and Fertilizer Co., Buffalo,| Buffalo fertilizer. 
N. Y. 


Milsom Rendering and Fertilizer Co., Buffalo,| Cyclone pure bone 
Ney meal. 


Cyclone pure bone 


Milsom Rendering and Fertilizer Oo., Buffalo, 
Nuty:, meal. 


Potato, hop and 
tobacco _fertil- 
izer. 


Milsom Rendering and Fertilizer Co., Buffalo, 
Neay. 


att Rendering and Fertilizer Co., Buffalo,| Potato,hop and to- 


baco phosphate. 


Milsom Rendering and Fertilizer Co., Buffalo,; Wheat, oats and 
N. Y. barley _ phos- 
phate. 


Wheat, oats and 
barley phos- 
phate. 


mr Rendering and Fertilizer Co., Buffalo, 


Locality where 
sample was taken. 


Farmer. 


Waterloo. 


Avon. 
Avon, 
Avon. 
Penn Yan. 
cae Hill. 
Avon. 
Newark. 
Yates. 
Yates. 


Newark. 


Avon, 


Yates. 


Dundee. 


Waterloo. 








1284 





1325 





1324 





1326 





1293 





1351 





1320 





1314 





1364 





1363 





. 1816 





1321 





1365. 





1242 





1283 





] 


A a 
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NITROGEN. 


Deter- 
mined as 
nitrogen. 


Equivalent 
to ammonia. 


PHOSPHORIC ACID. 


Total. 


Potash 
soluble in 
water. De- 
termined as 
potash. 


ee Se eee 
































Ce ee oo ey 


12 to 17 
12.06 


10 to 14 
12.15 


11 to 15 
12.71 


eeoeseereeneese 


1.87 to 2.87 |12.37 to 15.37 


10.13 


10 to 15.3 


10.15 


8 to 4 
3.92 


1.5 to 2.25 
1.45 


2to4 
1.63 


1.5 to 1.9 
1.28 


1.5 to 1.9 
1.89 


3.25 to 4.3 
1.09 


1.5 to 2.5 
0.71 


ff LL 


Guaranteed. | 0.83 to 1.65 1 to 2 
Found. 0.79 0.96 
Guaranteed. | 1.65 to 2.5 2to3 
Found. 1.66 2.01 
PEAT ANCCOO 5 tire cfc clee  |lVs.0 oe eeo sheet 
Found. eoeee.- 0800 @eseoeetoepseeoeee? 
Guaranteed. | 1.5 to 2.05} 1.75 to 2.5 
Found. 2255 1.88 
GHUBYANLCE.) |iiccecaccses [hesdeeecteees 
MIRC. |) av. sae so ole? Phe .e ey eae 
Guaranteed. | 1.85 to 2.4] 2.25 to 3 15 
Found. 2.55 3.1 
Guaranteed. | 1.85 to 2.5 2.25 to3 
Found. 2.11 2.56 
MIIACATILCO oily aciere cic sues ie cee aster eaares 
EICOUITI CLEMENS © LI Seis vary.c a. go UMaparetieters eleva 
Guaranteed. | 2.5 to 3.85 8 to 4.65 
Found. 2.24 2.72 
Guaranteed. | 2.5 to 3.85 8 to 4.65 
Found. 1.86 2.26 
Guaranteed. | 3.3 to 4.1 4to5 
Found. 3.18 3.8 
Guaranteed. | 3.3 to 4.1 4to5 
Found. 8.95 4.79 
Guaranteed. | 2.5 to 38.3 3 to 4 
Found. 1.94 2.35 
Guaranteed. | 2.5 to 3.3 8 to 4 
Found. 1.97 2.39 
Guaranteed. | 1.65 to 3.3 2to4 
Found. 1.12 1.36 
Guaranteed. | 1.65 to 3.3 2to4 
Found. ret 1.35 

















Available. Insoluble. 
Ba COLO ae! |e teertotic sarees 
9.17 4.95 
QO el Soc ate ene c cardtere Wes 
8.48 3.34 
11 to 15 1 to 2 
1.46 0.6 
9 to 12 1to2 
9.17 2.98 
10 to 13 1'to 2 
11.69 1.02 
Sto Deesalivescere state er ate 
8.11 1.61 
SiON Ts Raliecee siete sso 
9.21 1.40 
11 to 13 
9.63 0.5 
8 to 12.3 2to3 
7.55 2. 
Sito WB we we nes re Mae ate 
9 2 
to re SSverd \ebaate Stents 
ees 12017 e@ee | @0808 1 1.33 eee 
8 to 11 1 to 2 
8.04 2.74 
8 to 11 1 to 2 
8.55 2.79 
8 to 10 2to38 
6.26 2.52 
8 to 10 2to3 
Yigal 2.56 


MANUFACTURER. 


corgi Rendering and Fertilizer Co., Buffalo, 


Milsom Rendering and Fertilizer Co., Buffalo, 


eg Rendering and Fertilizer Co., Buffalo, 


Milsom Rendering and Fertilizer Co., Buffalo, 


. 


Newark Chemical Works, Newark, N. J. 
Newark Chemical Works, Newark, N J. 
Newark Chemical Works, Newark, N, J. 
Oakfield Fertilizer Co., Oakfield, N. Y. 
Oakfield Fertilizer Co., Oakfield, N. Xe 


Oneonta Fertilizer and Chemical Co., Oneonta, 


Oneonta Fertilizer and Chemical Co., Oneonta, 


peers Fertilizer and Chemical Oo., Oneonta, 
aN. . 


_ Pacific Guano Co., New York city. 


Pacific Guano Co., New York city. 


, 


— 


Pacific Guano Co., New York city. \ 


Trade name or 
brand. 


Wheat, oats and 
barley phos- 
phate. 


Wheat, oats and 


Wheat, oats and 
barley phos- 
phate. 


Wheat, oats and 


Ammoniated  dis- 
solved bone. 


Colum bia phos- 
phate. 


Harvest Queen. 
Domestic. 
Standard. 


A. A. brand super- 
phosphate. 


Domestic brand 
superphosphate 


Success brand 
superphorphate 


Nobsque guano. 


Nobsque guano. 


Locality where 
sample was taken. 


Newark. 


Webster. 


Kendall. 
Geneseo. 


Kendall. 


Webster. 


Oneonta. 


Oneonta. 


Phillips, Moro, Chemical Go., 181 South Third| Alkaline hosel I Dresden, 


ites pe eedelp hla, Pa, 


ephoephate: ; 

























































* pas os E Sip: ricatie f eee cae 4 4 i Ue 4 f 
Beasts stin* *y Bc a $ . oh, ae 
mo., New Yorx Agricutturat Exprerment Station. 533 : 
AS ; q j . ». ih . 
_ New Yor« Srare ror tum Fatt or 1893 — (Continued). ¢ 
a a NITROGEN. PHOSPHORIC ACID. Potash 
a BEE Ne >|) soluble'ia 
A Teta Eon kale Me 
: - quivalen * termined as 
s et koe ng i pamnonia: Available. Insoluble. Total. potash. 
¥ 
eT SIE Se cs ise si ap te OT VT a Sd RAR aera CRRERRGRCRESERE SEIS 

Guaranteed. | 1.65 to 3.3 2to4 8 to 10 2to3 10 to 13 2to3 

Found. 1.48 1.8 6.58 2.89 9.47 0.82 
oh eae ack, caer) ean ee RH PCR a a EERSTE OY GE eel (IGT aM Per arcmin at 
- Quaranteed. {1.65 to 3.3 2to4 8 to 10 2to3 10 to 13 2to3 
Fouad. i Maly 1.42 6.84 2.3 ' 9.14 1.27 
, _ Guaranteed. | 1.65 to 3.3 2to4 8 to 10 2to3 ° 10 to 13 2to3 
Found. 1.83 2.22 7.62 3.34 10.96 1.76 
+) 4 
Guaranteed. | 1.65 to 3.3 2 to 4 8 to 10 2to 8 10 to 13 2 to 3 ss 
Found. 1.2 1.46 6.63 3.07 9.07 1.8 aa 
a Guaranteed 1 85 2.25 9 1.5 10.5 2.5 ie 
iy ‘ound. 1.49 1.81 10.94 1.73 12.67 2.38 WS 
baa | ee ee eS Be ete ee ae ET Le ee Tm re lo a ae a ae ae Lae ee rate . 
Guaranteed |1.25 to 2.05 15 to 2.5 6 to 8 1.5 to 2 7.5 to 10 1.5 to2 a 
Bp Found. 1.68 2.04 9.87 4.1 13.97 2.75 roe 
a Guaranteed. | 1 to 1.65 1.25 to 2 10 to 12 LD LOU RIV litaawinis wo Wewtyre 2.5 to3 : é 

Found. 1.51 1.83 9.33 ~~ 8.8 12.63 2.56 a 
 Quaranteed. |1.65t0 2.5} 2to3 8 to 10 1to 2 9 to 12 1.1 to 1.6 
F Found 1.68 2.04 7.65 2.6 10.25 1.71 | 
OS 7 ernie en "gyro ara ca a CR TDS 
-. Guaranteed. | 2.5 to 3.3 3 to 4 10 to 12 1 to 2 11 to 14 1.6 to 2.15 pa ce 
r, Found. 2.62 3.18 10.44 2.16 12.6 1.91 A 
MRE to a ead | = . 
_ Guaranteed. | 2.5 to 3.3 -3 to 4 10 to 12 2to4 12 to 16 2.5 to 3.5 m 
Found. 2.91 3.53 11.84 1.16 13 2.75 ’ 
. Guaranteed. |1.65t02.5} 2 to3 8 to 10 2 10 to 12 2 to 8 
_ Found. 3.18 3.86 10.17 1.64 11.81 2.41 a 
- ay : Seba a. | as A NERA SOKAGSS ee oa he : 

_ Guarantéed. |0.83t01.65| 1to2 | 9toli 2 11 to 18 1 to2 

= Found. 2.069 2.54 10.95 1.29 12.24 Biptey 
 Quaranteed. | 1.5 to2 | 1.8 to 2.4 8 to 12 1 to2 9 to 14 2 to 8 sre 
_ Found. 1.22 , 1,48 8.07 3.74 11.81 1.83 a 
; a a (CO Se Pe ah, 
4 SRT 
_ Guaranteed. |1.25to1.65|} 1.5 to 2 8 to 12 1 to2 9 to 14 2 to 3 Gat 
Found 1.26 1.53 7.79 3.54 11.33 2.29 Fate 
(J uaranteed. | 2.05 to 2.9| 2.05 to 3.5 8 to 11 2 to3 10 to 14 2to 3.5 - 
Found. 2.13 2.59 9.39 0.31 9.7 232) a 
Sts ae elena ya Mee ae Hey ; 11 to 13 n 12 to 14 2.25 to 8 4 ¢ 
ween ee eee eerereree aes 10.6 0.83 _ 11.48 ee 2.7 - 
t Penn ras AIT) ae arene a d 2 
; i A ‘ 5 \ : ; f ‘i ~ it 
7 ae 4 sl Sad ‘! eS A Bots S Pa ER ‘ ma 4, p \ ipo’ The ec i“ 4 a 
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bee 
: 
Trade, name or Locality where 
A eee brand. sample wastaken.; 8A 
ben} 
s / 
mn 
Phillips, Moro, Chemical Co., 181 South Third) Alkaline bone! Farmer. 1274 
street, Philadelphia, Pa. phosphate. i 
Phillips, Moro, Chemical Co., 131 South Third} C.andG.complete} Dresden. 1260 
street, Philadelphia, Pa. fertilizer. 
Phillips, Moro, Chemical Co., 181 South Third| C. andG.complete| Farmer. 1271 
street, Philadelphia, Pa. fertilizer. 
Phillips, Moro, Chemical Co., 131 South Third| Guarantee guano.| Farmer. 1272 
street, Philadelphia, Pa. 
Phillips, Moro, Chemical Co., 131 South Third| Potato manure Farmer. : 1273. 
street, Philadelphia, Pa. No. 2. 
Phillips, Moro, Chemical Co., 131 South Third); Potato manure} Dresden. 1261 
street, Philadelphia, Pa. No. 2. : 
Quinnipiac Co., New York city. Ammoniated dis- | Dundee. 1247 
solved bone. 
Quinnipiac Co., New York city. Ammoniated dis- | Gorham. 1308 
solved bone. 
Quinnipiac Co., New York city. ; Climax. Dundee. 1246 
Quinnipiac Co., New York city. Mohawk. Dundee. 1245 
Rasin Fertilizer Co., Baltimore. Acid phosphate. | Penn Yan. : 1287 
Read Fertilizer Co., New York city. Farmers’ friend. | Penn Yan. 1289 - 
Read Fertilizer Co . New York city. Farmers’ friend. | Webster. 1347 
Read Fertilizer Co., New York city. Leader guano. Trumansburg. 1263. 
Read Fertilizer Co., New York city. New York State | Webster. ~| 1848 
superphosphate. 
Read Fertilizer Co., New York city. peas phos- Webster. 1346 
phate. 
' Read Fertilizer Co., New York city. peice phos- | Trumansburg. 1264 
phate. 


- 
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New Yors AgcricutturaL ExprrmMent Station. 585 
; 4 
New York Strate For THE Fatt oF 1893 — ( Continued). 
NITROGEN. PHOSPHORIC ACID Potash 
soluble in 
Deter- ated poe tee 
= quivalen A ermined ag 
Lemos et é ammonia, Available. Insoluble. Total. potash. 
RAT APATICECOG Irs stasis order || cde datas ele a0 PEUCOAS, Ve ene esate 12 to 14 2.25 to 8 
PUTT CL Pena wr ciatite ts ose '| re olteite ciate oes 10.45 0.66 ny a 2.44 
Guaranteed. | 1 to 1.65 1.25 to 2 8 to 10 1 to 2 9 to 12 1.25 to 2 
Found. 0.8 .97 9.44 1.14 10.58 1.66 
Guaranteed. | 1 to 1.65 1.25 to 2 8 to 10 eto? 9 to 12 1.25 to2 
Found. 1 1.21 8.43 0.88 9.31 1.59 
Guaranteed. |1.25to1.85| 1.5 to 2.25. | 9.25 to 11.25 1 to 2 10.25 to 18.25) 1.4 to 2.25 
Found. 1.05 1227, 8.94 2.55 11.49 2.32 
uaranteed, | 1.85 to 2.7 | 2.25 to 3.25 SCOR LOM Saigo attaens areraeetll Stree sors conte 4.75 to 5.75 
Yound. PGE 1.95 9.39, 1.42 10.81 5.24 
Guaranteed. | 1.85 to 2.7 | 2.25 to 3.25 Qt LO ee beer Ok corretese se Mine oe eee serine 4.75 to 5.75 
Found. 1.42 1.72 9.65 0.89 10 54 4.48 
Guaranteed. | 1.65 to 2.5 2 to 3 9 to 12 1 to 2 10 to 14 2to3 
Found. 1.79 Bela 10 3.03 13.03 1.89 
Guaranteed. | 1.65 to 2.5 2 to 3 9 to 12 1 to 2 10 to 14 2 to 8 
Found. 1.99 2.42 10 98 13 14.11 1.91 
g Guaranteed. | 1 to 1.65 1.25 to 2 8 to 11 1 to 2 9to 13 2 to 3 
Found, 1.87 1.66 8.43 .36 12.79 1.97 
“3 peanteed. 0.83 to 1.65 1 to 2 % to 9 Ito 2 8 to 11 1 to 2 
Found. ¥.22 1.48 6.78 4.9 11.68 1.19 
RET ATATICOO CL. Ul << 5 50's vatsig aim ike ete Canine 14 1 15a Eso eee as 
EOE Le ca lccaa a |? thekee ae mo oars 15.238 0.37 15.65. 4 Wee ae Retneh ae 
Guaranteed. | 2.05 to 2.9 2.5 to 3.5 9 to 11 2 to 4 11 to 14 2 to 4 
Found. 1.96 2.38 8.91 1.19 10.1 26 
Guaranteed. | 2.05 to 2.9 2.5 to 3.5 9 to 11 2 to 4 11 to 14 2 to 4 
F Found. 1.97 2.39 9.01 1.45 10 46 2.35 
Guaranteed. |0.83 to 1.65 1 to 2 7% to 9 1 to 2 8 to 10 2 to 4 
sy Found. ileal 1.35 7.85 0.43 7.78 2.15 
: Guaranteed. |1.25 to 2.05] 1.5 to 2.5 9 to 11 2to 4 11 to 13 2to 4 - 
Found. 1.34 1.63 10,21 0.55 10.76 2.19 
j Guaranteed. |0.88 to 1.65 1 to 2 8 to 10 2 to 4 10 to 12 4to6 
— Found. 0.9 1.09 8.04 113 9.17 8.99 
Guaranteed. |0.83 to 1.65 1 to 2 8 to 10 2to 4 10 to 12 4 to 6 
Found. 0.96 Tel? 7.96 1.08 9.04 4.01 





MANUFACTURER. 


/ 


r Reese, John S. & Co., Baltimore, Md. 
Reese, John § & Co., Baltimore, Ma. 
i Reese, John S. & Co., Baltimore, Md. 
: Reese, John 8. & Co., Baltimore, Md. 
“Resse, John 8, & Co., Baltimore, Md. 
Dy ibticiter Fertilizer Co., Rochester, N. Y. 


Rochester Fertilizer Co , Rochester, N. Y. 


d - Rochester Fertilizer Co., Rochester, N. Y. 


fie - Roehester Fertilizer Co., Rochester, N.Y. 


Nie E. A.-& Co., 1330 Philpot street, 
_ Baltimore, Md. 


; : Standard Fertilizer Co., Boston, Mass. 


Trade name or 
brand. 


Crown bone phos- 
phate and potash. 


May flower. 


of 


New England fa- 
vorite. 


Pilgrim. 
Pilgrim. 


Alkaline bone 
guano. 


Blood and bone 
guano. 


Blood and bone 
guano. 


Blood and bone 
guano. 


Ammoniated bone. 


.W. C. Lowe’s spe- 


cial wheat, oats 
and barley ‘tertil- 
izer. 


Standard bone and 
potash. 


Standard 
brand. 


ee Ae 


Standard guano. 


Standard guano. 


Standard guano. 


Locality hete 


sample was taken. 


Penn Yan. 
Dresden. 


Dresden, 


Dresden. 


Stanley. 
Dundee. 
Penn man! ‘ 
Webster. 
Starlay, 


La 


Geneseo, 


peat 
Avon, 
Penn Yan, 
Gorham. 


Avon, 








oa ‘ MKS pl ae aN - Tire 
D2 ed : rs hi 
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: - 4 h + ; ie Be ; a : 
_ New York Stare For tHe Fart or 1893 — (Continued). es 
, NITROGEN. PHOSPHORIC ACID. Potash da ; Me 
Se ee soluble in | Li Boye 
Haters i rae water. DG AYES 
quivaien : terminedas 
Liew to ammonia, Available. Insoluble. Total. potash, Pe 
0 SE SC So ae a a er aR Rm ewe eT ah 
, eaeariteedisl er day 1. de oc threes 10 dt13. cle Fhe tc 12 to 15 2 to 8 ks 
Found. ei sy. id 10.45 3.51 13.96 2.35 a 
aS | | | A | 2S | | = Bre 
Guaranteed. | 185 to2.5| 2.25 to3 8.5 to 10 1.5 to 3 10 to 18 2.25 to 8. var ake 
Found. - 1.83 2.22 8.63 1.54 10.17 2.93 CU ih 
, estonas. 
Guaranteed | 2.5 to 3.3 38 to 4 9 to 12 1 to 2 10 to 14 2 to 3 
i Found. 2.46 2.99 8.94 1.31 10.25 2.22 | 
Guaranteed. | 1.25t01.65| 1.5 to 2 6.5 to 8 1t0 2.5 | 7.5to 10.5 3 to 4 a 
Found. 1.16 1.41 7.95 2.05 9.5 3.08 A 
Guaranteed. | 1.25 to 1.65} 1.5 to 2 6.5 to 8 1t02.5 | 7.5to 10.5 3 to 4 af 
Found. 41 1.71 7.9 1.95 9.85 3.26 oa 
ty Guaranteed. 0.4 0.5 SOEIO OTS cer cae dail tavaecee cee 3 to 5 : 
Found. 0.47 0.57 6.01 1.13 7.14 3.69 ; 
F 
 @uaranteed. | 0.88 to1.65| © 1to2 BEONIG: eee ta Poe Ge Hee ae 1.6t02.7 . 
‘Found. 1.02 1.24 8.71 1.16 9.87 2.47 
-p Guaranteed. | 0.83 to 1.65 1 to 2 8 to 10 iy RL ORR RE CN a ay 1.6 to 2.7 AP 
f Found. 1.02 1.24 7.87 1.09 8.46 1.72 ‘ 
; Guaranteed. | 0.83 to 1.65 1to2 .| 8to 10 AS heaeg Nore ct ak 1.6 to 2.7 
3 Found. 0.83 1.01 7.56 0.76 8.32 
EES PSE GO SE Eh Ae Sa a MR Maia 
: Guaranteed. | 0.4 to1 | 0.5 to 1.25 5 tu 7 toe a bls 5 as eerecee 1 to 2 oe 
i) Found, 0.72 0.87 5.81 1.02 6.83 1.78 e 
Guaranteed. | ...... A ee te Wen UNAO td. 122% beh ee ae RANE 4.95 to 5.4 ra 
Found. A: Sh! em oP 10.84 2.81 13.65 3.89 : 
MeaeGuaranteed: |) .iiiss...) |oseevedoaave: 8 to 12 4 to 5 Wtoly | 2.5t03.2% — 
TG RS ee gas iots gaint 10.46 3.09 13.55 2.54 sit ort ha 
_- Quaranteed. | 1.25 to 2.05| 1.5t02.5 | 6.5to8.5 | 1.5t02.5 8 to 11 1.3 to 1.9 ie 
Found. 1.54 1.87 8.19 1.87 10.06 1.3 i“ 
Guaranteed. | 1to2.5 1.25t08 ' 8to12 2to3 |. 10to 15 2 to 3 Tete 
Found. 1.14 1.38 | 9.2 bees 7A dpa (ree 10204 2.02 re 
age) 
- @uaranteed. | 1 to 2.5 1.25 to 3 8 to 12 -2to8 10 to 15 2t0 8: ae 
Found. =“ 2.27 2.76 8.06 2.95 11.01 2 dO wt aia ae 
opel Ss a Oy WN ae 285 oy & 
Guaranteed. | 1 to 2.5 1.25 to 3 8 to 12 2 to 10 to 15 2 to 8 | és. 
Found. De ty 1.42 8.9 1.9 10.8 2.4: te Gora 
ae 68 We a 
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Trade name or Locality where 
MANUFACTURER. brand. sample was taken. 

Standard Fertilizer Co., Boston, Mass. Standard  fertili-; Parma Center. 

zer. 
Stone, R. H., Trumansburg, N. Y. King. Trumansburg. 
Stone, R. H., Trumansburg, N. Y. Eureka. Trumansburg. 
Thomas, I. P. & Son, Philadelphia, Pa. pear tree fer-| Geneseo. 

zer. 


Walker Fertilizer Co., Clifton Springs, N. Y. amie cat phos- Dresden». 
phate. 


Walker Fertilizer Co., Clifton Springs, N. Y. Economical. bone} Dresden. 











phosphate. 

* Walker, Stratman & Co., Pittsburg, Pa. Banner. Dresden. 
Walker, Stratman & Co., Pittsburg, Pa. Big bonanza. Dresden. 
Walker, Stratman & Co., Pittsburg, Pa. Fourfold. Dresden. 
Walker, Stratman & Co., Pittsburg, Pa. Fourfold. Gorham. 
Walker, Stratman & Co., Pittsburg, Pa. * | Fourfold. Ransomville. 
Walker, Stratman & Co., Pittsburg, Pa. Magnolia. Penn Yan. 





Williams & Clark Fertilizer Co., New York city.! Acorn brand acid| Trumansburg. 
phosphate. 


Williams & Clark Fertilizer Co., New York city.| Americus brand| Trumansburg. 
pure bone meal. 


Williams & Clark Fertilizer Co., New York city. oral) bone phos-| Waterloo. 
P phate. 


Williams & Clark Fertilizer Co.,.New York city. Bayes, bone phos-| Ransomville. 
phate. 


Zell Guano Co., Baltimore, Md. Calvert guano. Stanley. 


Zell Guano Co., Baltimore, Md. Economizer. Stanley. 


be 
2 
g 
I 
a 


Station 





1355 
1268 
1276 
1329 


1259 


1255 
1287 
1256 
1309 


1872 


1266 





1267 - 
' 1280 


1871 











Guaranteed. 
Found. 


Guaranteed. 
Found. 








Guaranteed. 
Found. 





Guaranteed. 
Found. 


Guaranteed. 
Found. 





Guaranteed. 
Found. 





Guaranteed. 
Found. 








Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. ° 


Guaranteed. 
Found. 


j ~ . Guaranteed. 
Found. 


Guaranteed ; 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 
Found. 


Guaranteed. 


A 
i 
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New York Strate For THE Fat or 1893--( Concluded). 
NITROGEN, PHOSPHORIC ACID. Potash 
aera soluble in 
Deter- | ouivalent iene : es 
. quivaien A ° rmine 
aeons pep pen tle scar Availabie. Insoluble. Total. potash. 
frre eemcr eG oo ff ee eee 
2.05 to 2.9| 2.5 to3.5 8 to 12 2to 3 10 to 15 2to8 
2,36 2.87 9.48 2.93 12.41 1.78 
San AOE east Pe B tovlocen incon. eves & 8 to 10 6 to 8 
SAE hte : reget east 7.58 0.21 7.79 ~ 4.65 
0.83 to 1.65 1to2 7 to 9 He es to 9 5 to 6 
0.37 0.45 8.14 1.47 9.61 3.08 
1 to 1.65 1.25 to 2 9 to 11 Tb too bu lee 6 to 8 
0.88 1.07 8.37 1.3 9.67 5.83 
1.65 to 2.5 2to3 9 to 14 1to2 
1.73 2.1 10 .34 
ees Rave tana ees et! 

0.83 to 1.65 1to2 i to, 13 2to3 13 to 16 1 to2 
0.88 1.07 ‘ 12.32 1.16 
2.05 to 2.9] 2.5to 3.5 10 to 12 1.6 to 2.15 
1.3 1.48 10.28 0.98 
2.5 to 3.3 3 to 4 12 to 13 1.1 to 1.6 
1.50 1.93 11.88 2.78 
1.65 to 2.5 2 to 3 10 to 11 2.15 to 2.7 
1.41 1.71 9.43 1.27 
1.65 to 2.5 2 to 8 10 to 11 2.15 to 3.25 
1.52 1.85 10.05 tt 
1.65 to 2.5 2 to 3 10 to 11 2.15 to 2.7 
1.27 2 1,54 9.23 1.52 

2.05 to 2.9 | 2.5 to 3.5 9 to 11 10 to 12 
1.47 1 11.59 1.83 
Bebe hoe Humoaee Sia cen 13 to 17 watelae enna 
ee ee sere eeteoees 13.87 eoeeeveeeeeeee 
2.5.to 4.1 3 to 5 20 to 25 Pa ec ci 
3.02 3.67 29. BO" |. deus de ene Uae 
1 to 1.65 1.25 to 2 8 to 11 2 to 3 
2.01 .44 11.74 1.84 
1 to 1.65 1.25 to 2 Stoll | 2to3 
1.28 1.55 12.56 2.11 
0.6 to1 | 0.75 to 1.25 11 to 14 1.5 to 2.5 
0.75 0.91 11.45 1.81 
0.83 to 1.65} -1to2¥ 11 to 14 1 to2 
1,07 19 12.56 1.12 


Found. 
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Report oF THE HorticuLTurRISsT. 


The nature of much of the horticultural work at this station 
during 1893, is indicated by the following list of subjects treated 
in this report : 


Vegetables Grown for Exhibition. 


Variety Tests of Apples, Grapes, Blackberries, Dewberries, 
Raspberries and Strawberries. 


Strawberry Crosses. 


Some Observations on the Life History of Plowrightia 
morbora (Schw.) Sacc. 


Preventing Leaf-Blight of Plum and Cherry Nursery Stock. 


Experiments in Preventing Pear Scab. 


In addition to the fruits mentioned above, the experimental 
orchards contain numerous varieties of other fruits, including 
apricots, cherries, peaches, pears and plums. Careful records 
of all these varieties have been kept and it is hoped that 
detailed reports of them may be issued hereafter. Some addi- 
tions have been made to the collection of native trees and wild 
fruits in the Arboretum. 

New Fruits.— The work of originating new fruits as men- 


tioned on page 530, of this station’s 1892 report, has been 
continued. Several hybrids and crosses were originated during 


the past year; and many self-fertilized, crossed and hybridized 


seeds were also secured. The list of these seedlings now under 
test, includes apples, pears, currants, gooseberries, raspberries, 
strawberries and grapes. A short account of the work with 


strawberry crosses is given in the article on strawberry crosses 
found on subsequent pages. 
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* 


During the busiest part}of the season, the position of assist-— 
ant horticulturist Jremained vacant. Mr. Hunn’s resignation 
took effect April first, and the present assistant, Mr. Wendell 
Paddock, arrived here November first. ee 

The station’s extensive correspondence on horticultural topics 
consumes no inconsiderable portion of the horticulturist’s time. 
He has also prepared the following bulletins : 


No. 49, Part I. Treatment of Potato Scab. 
No. 51. Some Celery Diseases. 


No. 63. Some Experiences with Blackberries, Dewberries 
and Raspberries. 


? 


The first two appeared also in the last annual report, and the 
last, with some modifications, is included in this report. 


Addresses.— The horticulturist was called on to address 
farmers’ clubs at Horsehead and Albion; farmers’ institutes 
at Batavia, Bath, Cortland, Geneseo, Gowanda, Perry, Richford 
and Ripley, and the Western New York Horticultural Society 
at Rochester. 


Exhibitions.— Throughout the season, fruits and vegetables 
were sent to the World’s Fair, Chicago, Il. In the latter part 
of the season, quite extensive displays were also made at the 
State Fair, Syracuse, N. Y., and at local fairs at Canandaigua, 


_Hornellsville and Geneseo. For the Chicago exhibits, the station 


received three awards for fruits, one for display of sprayed and 
unsprayed fruit, and sixteen for vegetables. An account of 
growing and shipping the vegetables for exhibition is found on 
subsequent pages. . 


Greenhouses. — The new greenhouses were completed rather 
late in the fall. At present they are used for forcing vegetables. 
Mushrooms are grown under the benches. 











Vegetables Grown for Exhibition. 


The horticultural exhibit of New York State at the World’s 
fair, Chicago, 1898, was unique in one respect, namely, in the 
exhibition of fresh vegetables throughout the season. This sta- 
tion took a prominent part in keeping up this exhibit and its con- 
tributions brought forth many flattering notices, both from those 
who had charge of the exhibit at Chicago and from visitors at the 
fair. The officials of the fair made sixteen awards to this station 
for its vegetable exhibits. | 

The plats where the vegetables were grown were a constant 
source of attraction to visitors throughout the season, several of 
whom made the journey to the station especially to see the 
vegetable garden. The rare opportunity was here afforded of 
seeing a large number of varieties of various kinds of vegetables 
grown on the same plot of ground. Among the testimonials 
received the following are presented to show that the efforts of 
the station were not wholly unappreciated : 


Wor.p’s CotuMBIAN EXPposiItIon, 


Cuioaao, I1t., July, 5 1898. 
Dr. Perer Couturier, Director : 


My Dar Srr.— On my arrival from the East I find the vegeta- 
ble exhibit in very fine shape. Weare the only State making 
this exhibit, and it is reflecting a great deal of credit on our sta- 
tion for keeping up this exhibit. Mr. Garfield from Michigan, 
who is judging vegetables at present, says that the New York 
station is the only one that is really doing the best practical work 
at the World’s Fair. There are some very heavy lettuce growers 
from Michigan who have been: taking notes of the lettuce exhibit 
and say that they can learn much yet about lettuce culture. 

September 2.— I hear from every directionin other States 
high praise of the work of our station at the fair, and it has been 
a credit to our State to have it so well represented. | 


Yours truly. 
GEORGE T. POWELL, | 
Director Horticultural Exhibit of New York State. 
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Cuicaao, Itx., July 9, 1893. 
Dr. Prtrr Couuisr, Director: | 
My Dear Sr1r.—I can not praise the work of the station too 
highly. The exhibit of fresh vegetables from New York State 
is the only one in the whole exposition, and we are indebted to 


the stationfor it. I shall not forget the obligation we owe to the 
station for its magnificent, work. 


Yours truly. 


E. G. FOWLER, 
Ass’t Director Hort. Ha. of N. ¥. State. 


In the Garden and Forest of September 20, 1893, Prof. L. H. 
Bailey, speaking of the vegetable exhibits at the World’s Fair said: 


“ New York has had ithe most varied and most interesting dis- 
play throughout the fair. It is supplied by the State Experiment 
Station at Geneva, which certainly deserves great praise for its 
continued supplies of vegetables and fruits.” 


In the following pages the methods of growing and shipping 
the vegetables exhibited at the World’s Fair are set forth. We 
will not attempt here to discuss the reasons for the various 
methods described in the following pages but will simply say that 
they are the methods used successfully at the station in growing 
vegetables for exhibition in 1898. 


Soil and Cultivation. 


The soil on which the vegetables were grown is a stiff clay 
loam, well tile-drained and fertile. Different plats were plowed 
about six inches deep, at different times as they were needed for 
planting. All the vegetables were watered when necessary dur- 
ing the dry season, and the surface of the ground was kept pul- 
verized by frequent cultivation with the Planet Jr. wheel hoe and 
cultivator. To this thorough cultivation is attributed much of 
’ the success in growing good vegetables during the past season. 


Earliness, Productiveness and Length of Season. 


The different varieties may be compared as to their earliness by 
noting the date of first shipment as given in the following tables. 
Occasionally it happened ‘that the very earliest specimens could 
not be shipped because there were not enough of the variety to 
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make a shipment, but as a rule the tables of shipment afford a fair 
comparison of the earliness, productiveness of first-class speci- 
mens, and length of the shipping season. Shipments of each 
vegetable were commonly made as long as it continued to pro-— 
duce good market specimens. 7 

It should be noted that the first shipment of early lettuce and 
radishes was delayed several days because of instructions from 
Chicago stating that no shipments should be made till further 
notice. With the above exceptions the vegetables were shipped 
as soon as they were in good marketable condition. » With peas, 
lettuce, cress, corn and other vegetables a succession of fresh 
vegetables was secured throughout the season by making suc- 
cessive plantings. 

No effort was made at any time to have the vegetables ready — 
for shipment before their natural season of maturity in this 
locality. 

Beans. 


Bush beans.— The soil on which the bush beans were grown 
was given a light dressing of well rotted stable manure before 
being plowed. After being plowed it was thoroughly pulverized 
and made very mellow. The seed was sown in drills two feet 
apart. The beans were dropped about two inches apart in a fur- 
row made with the rake or hoe, varying in depth from one and a 
half to two inches, according to the size of the seed. The 
smaller seeds were planted more shallow than were the varieties 
of large-sized beans. The seed was covered by pressing the 
soil firmly against it with the feet. The operation was per- 
_ formed by putting the feet close together on each side of the 
open drill and with short steps tramping the entire length of the 
drill, thus crowding the fresh dirt upon the seeds, then returning 
the full length of the drill, tramping on top of the covered seed. 
_. Failure to secure a good stand not only with beans but also with 
_ other seeds sometimes results when the seed is covered loosely, 
because the soil around the seed is allowed to become dry and 
hard. Pressing of the soil firmly about the seed may seem like 
a very unimportant matter, but it is really very important. The 
soil may be made sufficiently firm by the method above described. 
3 This method was used here with all kinds of seed planted in 
drills, even with lettuce an1 onions. 


/ 
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About a week after the beans came up they were given a light 


dressing of a mixture of wood ashes and finest bone meal, con- 


taining one measure in volume of the bone meal to five of ashes. 


This was sprinkled near the plants and cultivated in with the © 


Planet Jr. Care was taken during the season not to cultivate the 
beans when they were wet with dew or rain, in order that the 
spores of the anthracnose might not be distributed over the plants 
in this way. The anthracnose causes the spotting, or rusting as 
it is frequently called, of the pods, stems and leaves.* 

The beans were packed for shipment in boxes twelve inches 
long by six inches wide and three inches deep, as shown in plate 
I reproduced from a photograph. These boxes were of three- 
eighths inch stuff, except the ends, which were of half-inch stuff. 
Three-eighths inch strips were also fastened on top of the boxes. 
The boxes were shipped in open crates, each of which held 


twenty-four. 


A second crop of beans was sown after the first crop of lettuce, — 


thus securing a second crop on the same soil. The crop of late 
beans from this ground was fully equal in quantity and quality to 


the crop from seed planted in the spring. The following is a list — 


of the varieties shipped : 


* The manner in which the anthracnose spreads from diseased to healthy | 
foliage and pods is set forth{quite fully in Bulletin 48 of this Station, on ‘‘Some > 





Bean Diseases,”’ page 311.4 
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Beets. 


For beets the soil was prepared and the seeds planted in the 
manner described for bush beans, except that the seed was covered 
only an inch deep. The drills were eighteen inches apart. Care 
was taken to tramp the dirt firmly around the seed as described 
on page 547. When the plants were still very small they were 
thinned to eight inches apart in the row. They were then fer- 
tilized with a mixture of wood ashes and bone meal as described 
for beans. See p. 547. The surface of the soil was kept mellow 
by frequent cultivation. When ready for market the beets were 
pulled and tied in bunches of six each. The tops were then cut 
off and the lower half of one beet in each bunch was usually cut 
away so as to show the color and markings of the root in cross 
section. This was not done with the bunches shown in plate II. 
When shipped the bunches were simply packed firmly in open 
crates. The following is a list of varieties shipped: 
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Swiss Chard.—The Swiss Chards were grown in the same way 
as were the beets and were handled and packed in the same way, 
except that the tops were tied rather loosely in two or three 
places to keep them from being broken. The varieties named 
below all did well and were beautiful in appearance when ready 
for market. Their color is suggested by their names. 


Swiss Chard. 





When 
NAME. planted. When shipped. 
“ ir, 12 ly 22, 27 : bE 
Large Ribbed Brazilian Scarlet.........ccceeeeeeeees ; nad 9 ped 1 ry (Cee 2, 15, 28 
Ratwo Ribbed Silver ¢).i4..chcedeavacdcesicesceacaess ; May . 12 | July 22, 27, Aug. 2, 15, 28. 


Aug: 9 | Sept. 14, Oct. 3. 


May 12 July 22,27, Aug. 2, 15, 28. 


Large Ribbed Yellow Brazilian.........ccscsecsssees Aug. 9 Sept. 14, Oct. 3. 





Carrots. 


The ground was prepared for carrots in the manner described 
for bush beans (see p. 547), the drills were made eighteen inches 
apart and the seed was covered an inch deep. When the plants 


very still very small they were thinned to six inches apart in the 


row. They were fertilized in the same manner as described for 
bush beans. See p. 548. When ready for market they were 
pulled and tied in bunches of six carrots each, the tops were cut 
off and the bunches were packed firmly in open crates. The 
following is a list of varieties shipped : 
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Corn. 


For corn the ground was prepared and manured in the same 
way as for pole beans. See p. 553. Cleancultivation was given 
throughout the season. A mixture of wood ashes and bone meal 
was applied five or six times during the season, the total amount 
used being at the rate of about three hundred pounds per acre. 

Sweet corn.—The sweet corn was husked’ and packed on excel- 
sior in boxes similar to those described for beans but twice as wide. 
See p. 548. Three-eighths inch slats were fastened over the tops 
of the boxes after they were filled and the boxes were then 
packed in the same kind of crates as those used for beans. The 
following is a list of the varieties shipped : 
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f "Pop corn.— Pop corn was grown and shipped in the manner 
just described for sweet corn. The following varieties were 
shipped, namely: 


Amber Rice, Mapledale Prolific, 
Golden Tom Thumb, Queen Golden, 
Silver Lace. . 


Cress. . 


For cress the soil was given a liberal dressing of well rotted 
stable manure and the manure was plowed under about six inches 
deep. It was thordughly harrowed and the seed covered about 
an inch deep in drills eight inches apart. The ground was kept 
mellow by frequent cultivation with a Planet Jr. wheel hoe. The 
tops were cut when they were three or four inches long, and 
shipped in boxes of the same kind as those used for sweet corn. 
See p.559. The tops were not tied in bunches but weresimply packed 
firmly in the box till it was filled. The top of the box was then 
covered with three-eighths inch slats. The boxes were shipped in 
crates in the same manner as were the beans. 

By sowing every two weeks a succession of crops may be grown 
throughout the season. It makes an excellent substitute for water 
cress and is easily grown in any ordinary garden soil. The fol- 
lowing varieties were shipped : 








CREss. 
When Wh 
NAME. planted. shipp d. | Remarks. 
Extra curled ........ Aug. 10.) September 13..... Fine curled leaf, somewhat resemblin 


parsley in appearance; vigorous; goo 
cropper; easily grown in any fertile soil. 


Australian .......0.. Aug. 10.| September 8...... Resembles watercress in general appear- 
ance more than does the preceding; large 
broad leaf slightly curled; vigorous; good 
cropper; easily grown; not as delicate in 
appearance as the preceding. = 


Cucumbers. 





The cucumbers were started in frames where they could be pro- 
tected from heavy rains and cold nights. The frame was filled 
with inverted sod cut so that the surface of each sod was six — 
inches square. A hole was made about half an inch deep in the — 
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- center of each square, and in this hole six seeds were planted and 


the whole bed covered about a half inch deep with fine soil, thus 
making the seeds about an inch deep. The seeds were planted 
May 20 and the plants were put in the open ground June 16. 
After the seed was sown the bed was not watered till the 
plants had come up. , With melons and cucumbers the seed is 
quite liable to rot if the ground is watered before the plants come 
up. When the plants were transplanted each sod with the plants 
contained in it was taken from the frame and set in a hill prepared 
in the manner described for pole lima beans. Seep. 553. The 
plants were watered and shaded for a week or ten days, till they 
became established in their new location. Three plants were_ 
allowed to remain for each hill. They were dusted plentifully 
with tobacco powder whenever it seemed necessary to protect 
them from aphis and other delicate insects. The tobacco powder 
was applied when the plants were wet. Beginning two or three 
weeks after the plants were set in the open ground they were 
given every week an application of liquid manure diluted with an 
equal quantity of water. This was applied at the rate of a half 
gallon to the hill for each application. The vines were pinched 
back at the third joint and as fast as the laterals appeared 
throughout the season they were treated’in the same manner. 
The surface of the soil was kept mellow the same as with the 
other crops previously mentioned. After the vines began to bear 
they were given a solution of nitrate of soda. An ounce of the 
nitrate of soda was dissolved in a gallon of ‘water and each hill 
was given about a quart of this solution two or three times during 
the season. They were packed in boxes made of the material 
described for bean boxes on p. 548; the size of the boxes varied 
according to the length of the cucumbers. The following is a 
list of the varieties shipped : | 
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Egg Plant. 


The egg plants were started in flats in the hot-bed. When the 
plants were about two and a half inches high they were trans- 
planted to three-inch pots and transferred to frames, that they 
might become hardened before transplanting to the open ground. 
They were transplanted somewhat later than the tomatoes. They 
were set in the open ground in rows ten feet apart and the plants 
were two feet apart intherow. The ground was prepared in the 
manner described for pole lima beans. See p. 553. The plants 
were knocked out of the pots and the ball of earth surrounding 
the roots was partially crushed so as to spread the roots in trans- 
planting. The plants were set in the ground so that the seed 
leaf came at the surface of the soil. They were then watered 
and shaded for about a week till they became established in the 
soil. A mixture of wood ashes and bone meal was applied five — 
or six times in the manner described for bush beans on p. 548, 
the total amount applied during the season being about three 
hundred pounds per acre. Tobacco dust was applied whenever 
necessary to keep off the plant lice and other injurious insects. 
The only variety grown was the Improved New York Purple 
which is one of the best kinds for this section. It was shipped 
Sept. 18 and 26. | 

Gourds. 


The gourds were handled in the manner described for cucum- 
bers on page 562. The Nest Egg gourd was extremely produc- 
tive, nearly white, ovate and from two to three inches in shortest 
diameter. It was shipped Aug. 7, 12, 16, 18, 22, 30, Sept. 1, 5 
and 13. : 

Lettuce. 


The soil for lettuce was prepared in the manner described for 
bush beans on p. 547; and the seed was covered about half an 
inch deep in drills eighteen inches apart. The soil was packed 
firmly over the seed as noted on p/547. When the plants were 
about an inch high they were thinned to a foot apart in the row. 
The plants removed in thinning were transplanted, and being — 
thus retarded their season was prolonged for about three weeks. 
It was necessary to water the transplanted plants every day for 
a week until they were well established. By making another 
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sowing as soon as the plants of the preceding crop are an inch 
high a constant supply of lettuce may be secured through the 
season. , 

After the plants began to head they were given an occasional 
application of liquid manure diluted with an equal quantity of 
water. The surface of the soil was kept mellow throughout the 
season. 

The cos varieties were blanched by tying the outside leaves 
around the head when it was about half developed. They were 
shipped in boxes sixteen inches by twenty-four inches by six 
inches deep, made of three-eighths inch stuff for top, side and 
bottom, and inch stuff for the ends. The roots were packed in 
these boxes in damp sphagnum and the outer leaves were cut 
away so as to expose the blanched heads. The other kinds of 
lettuce were packed in a similar manner with their roots in damp 
sphagnum. ‘The boxes were shipped in open crates, each crate 
holding six boxes of lettuce. The following is a list of the 
varieties shipped: 





© ms — ps. 5, a Cee Te 7 eet ee TT ope ee a ee > Cee an Ae eer Ae ee ear, Re | gs op es 


ae ay SEN Ye op elie : . ss “a Pe Fa : Wes i - te = 5 fer a 


: = . Ares t. oD < x we = “* . 5h ae! a oe 
font ’ . ? ~ : > < =a ‘ Oe eet a 
bs, c d . ’ Le im: 


‘9104 UMOIZ 8B OSN OU JO ‘Ay7e0 £10A Poos 0} SUNY SAR eta 22 [Ady Mee ea pesus7 198 


Aes 





"WOSBOS SIT} O10 UMOIS pepo oy} Jo 48eq ON} ‘ 
Jo euo ‘uosvos SU0[ ‘JIVMP :1OMOIS GIy SUVvEeIs oped ‘pelano BAzxXY vttseeersovserseseeesge tor Amp ‘gz oun 16 tady sseseieeeneeeeeeeieneeees spidey puwaty ; 


“Suyystares 10; SS¥B[O-4819 {pesury 4o]1v0s {perano Tojryneveq ‘FIBA id PRE SA SS RE ‘9 Ane “2 e0nr 46 Tady eS SO” 5 SBE OOS POOR ELS seg 
‘s]408 popMo oy} Jo yS0q oN} Jo ouO puv AjoLAwA plo uy [reer CTY | AME YZ oun | JeTdy [etree reese mosdong payng ATE g 

zeM0a8 Oday {O0NI90{ POEM Vy [verter sete seseses ge Y Me Amp oe oune | ag tudy |o-<tter ees hee He eegtsonG poLany liter 

*‘JBOT Peto 


‘uses Assojs ‘oyed ‘ouospuvy fulsireu Jeo, uo 4q31;q 03 Aousp 
-00} SuULMOYS os¥eIJOJ sz9pus} A19A $90N9}0,T UOSBES SUC, PUT 9}¥[ aia 


ee ee ee | 9 19Q0}0O ‘9¢ Joquie}deg 13 Aine 


ce ai Ok Sad eee ami | Pe 1 43 adv EP ES er eee 


OL aelyUNs SeSeqqes yowdwoo A10a ‘eur LIOATIS UIA ‘Jeet qjooug | (ert Aine | Ze tady 


wees oa 19Q9}9O “9% ‘eT iaquie}deg 1 Ane 
sisigis osapeiare x sis ts ceieile TPC ATH <3 OU: 2@ gady 


sees ees seg 1900100 ‘oz ‘EL Jequie}deg 13 Ane 
TARA R KAAS AS OC eCe eT Kaa te OU 46 Wady 


*poes 0} Apyomb suns $1eMOIS COL] SORE O PEE HEHEHE HEHEHE HHH ETE ERE HEH EEE 46 [ad y $00 Ome te SAL * tae cee St DOr: y aOeee 


“4.108 


SSB[O-JSIU BV SUMOIG YIM popeys AUSYS [o0nj}0] oSeqqeo yoInq V oe oe SOT Sone oa 


‘ATIVO YSIY {aeMoIs one 


‘O10, sialeragal aietaicie chia Siciaisie, alae 
UMOIZ SB SNOIOZIA 9IOUL PUR 1093}0q ING ‘eSeqqeD O71 AA Tetrod any 98 ‘eT soquieydeg | Te Amr t usb #'Aa.n WA5 S8 OTRO AS oun Eien alert iO aaa 
GOIJ S10[OD UEP[OS 9AI}OBIQ7IB YM oONIJe[ Vseqqvd Jo AjorvA V ; 


rg OE ae aaa SS 


“HOSBOS 


. La a Eat eae ‘gl toquaeydag IZ Ane 
uo, qo4 ‘AJIV9 JSG foesvtjoy use18 ered JoqyVe1 ‘popiMd ssv[o-3s.11,7 


eeeeerevesreeeeeee 0g ‘EL ‘e Ae ‘ez oun se pady. terete mes cezocsecee’®*PVeUyOOId: PHOT | bea 


“punoy 1e0X- ITV OX] yonu £20419] eseqqeo V Pe COOL i OUT A TES AP WLAN 712 eune 1 Ame 


2 Tady 


/ Lsrervesese+es True squwaZ, pepeeg OVI 
‘910 UMOIS SB pelINO Woysog OF TeTUNS *s,Wosiep } teeeeeeres ag 79q0100 ‘og ‘eI zoquieydeg | Ig Aine 


-u9] 8B UOS¥es SuOT O8 ION ngoe popAMo B {SOTVOIIA PjO 043 JOoUG |Yrtetereteteteeeee ET e AINE ‘eg oun | zepady | f°" Wosdumg pepees youlg 


tier ejejeie's sii eie erie sic'e'eie SQ CF AOC UlaIGeW Iz Ajne 


“‘punoy 1804 ITV OX Yonur 4.108 038qqeo V Sr piedanegeennienbiela cutaeae oa ie) AIT C OUTS lé judy 


teeeeeeceeecorcees JOVING Pepssg HORI 


*IOMOIZ COAT $41 PO[[9OxXe MOS¥ES STI} 
e104 UMOId euOU £90n919] osBqQqeo B ‘guo poos 8 pus A\o1vA plo UY Sey os? e288 tie 0's See ests PATA JOUR 1 Tady TORUS s pees ees gees) ok? DUNO cae kere 








7 


Paes ‘AWVN 


"SY IBUISI *peddiys ue7 MA 


"99n}397J © : 









e10Y UMOIZ SB SSB[0-48.19 JOU pue UIOJJUN JON iid ghia eee le tady t * SLOTA eseqqep UMyuIEI 


*peTpusy 
eq prnoo H B1OJOQ pees 04 UBsl $ O20] £10408 JSIZCS jou + odBqqep COOH C HSE O EET ETH HEHE EH EEETHES EEE EEE ESOS 4 tady U9 6) OSS URS SOUT MALES erqdjopenyd 


togeresersessccssess* gf ‘ey aoquieideg Te Ame 





. ‘ CeRee ee seeeoeeeseoeses assesses 
SSBID 831 JO poos : AjoLwea oSvqqvo Yong UMOIG VW Ghiobig teesre/os eee ey Je Wad t uvusidicg 7 
i *[[06 Imo UO [Jom Op jou seOp | AJOTIVA UMOTY-[Joa pus plo UV Wor ou cose ncignine ueoate 1g Ame eae Ro od ae On Sizeg 
‘S00 OPA SlIBq 64} SB [TOK Sv JNO” PIP { poo Ayareg cote, cree tes Bae gi etd re Ame fotedinsessneehnce nt © BOO) tBME) Steet 
t t $ $ Peewee ee Ones eeeeeseeeeeeeeeseeeseEeseeeee 18 Adv . 
‘IaMoi3 poos ‘Zurysrares segeeee* 29 IOQOPO "95 “RT lequioqaey | 12 “AML Us. acielnog stuiv ce eae cea seein 
pe]ind Biyxe * JoIBOS YIVp GWA poeddy seavg ! JaBMp InJINveq V | se Sees pls oo seas ss ces Apa ee OUnra Bo. aay t sdepuouO \ 
‘IOMOAS OVIJ BS govduIOD Os Jou pu ‘yIOK MON 
S.UOSIspuSH UBY} ESBIOJ Joed *oseqqvo pojino oulospuBy AOA [test ttt eeey So Ame Gg ouNLE | ZeTAdV [ort ese esses esos Srgqeoy MON 
‘SOPMOLIBA Cnet nae 5 3 ened oe GeO MATOS ol [ie CAI oat lire. aalae dsigs akc Aadays outdone eee 
809 oY} JO ONO ‘IOS INO UO SS¥ID JsIy YOU ynq ‘eonqe, Pood V i Hegemon ts Ainge ‘gz oun | ze pady | f beri! eee vi 
pl ‘UMOIq YSIppel WIM posuy VE TEN CAI Ng OHI II 9% ‘ge, gequie}deg Iz Ame i Petra SARE aE ae Ses 
ANYSIs OsvI[OJ Jo Uls1eut toZvqqvo pound ‘uosvas Zug] ‘ayBT POOR W | Yor sss sss eeeeeee es Ame | ye ady t THOCTUIV AL PeCOUela TEE 
. “AOMOLS GBIF SOSQQBO JoVdUIOD fyeoT YJOOTIIG [ttt ste ttt e eee reese T Ame ‘gg oune | 22% qady teeerecececocescraseqqey eM [e}jieduy “as 
‘e10Y UMOIS SB POUIV 458] OY} WlOIJ JOUTISIP SOSBqQqBd VW [tess eessereeeeeeesreT “ys Ame ‘eg ounge | ye pady [rrrsstessts te: OLA “JoxIVYL 8S. prvqqny e te. 
‘e109 UMOIS $B SSBIS-}S.1g JOU nq ‘poos teseqqvo V ee ee 48 TWadyv sruishoisiere: <ieii8 9S: SOUL ATG ‘qoyxIBW S.preqqny b- es 
*pees 07 UNI 0} 4S1Y ej JO ono [108 INO TO MOTJOBJSIYVS OU SOATDH Pe yew somes gine «seen 2 T* SNe 48 adv Sf US eas estate eee es * AOU: Bal Er) LET Ae Pe 
: : “rB0£ steeeseeesg 10q0490 ‘9g ‘eI Joquie}dag | Tg Aine sei ry, 
SIQ} O10 PE}SO} UOSGES SUO] JOJ FOS 4S0q OY} S19MOIS 9OIZ {90NI40T Teteeeeceececee*WIOK MON 8, UOSsiopusH : 
esod.ind [vioueds poos v ‘esvIjoy useis ArATIs teseqqvo poland W SAmeRSsiaces Uehee peor ‘eum be OUbe 4.22 Tad y. es 
eeeeseecee ) ‘ 6, 
‘SOTJOLTBA 4S0q OT} 07 Tenbe ‘ssvjo ysuy SoSeqqvo uMOIq VW ; een aee maa vedi Ce oF a eae - ue } siehses sys Sse gacianiet ‘peoH prey 
; “MOSBOS *teeeeeceeess § 10q0400 ‘ET tequiezdeg | 1g Ane | > - 
SITY} Sao POISE4 SB J1IOS O1¥[ B SBS, UOSIOPUGH 07 yxoU ‘uOs¥eS SuOT ERAS Set Eee EP ee a Re ee 
*1OMOLS GOIJ B £10109 IY SIT poos yo ynq ‘ouros sv ored os you Spepang sovercccccccccoocae “or ‘eg Ame ‘eg ounge | Ze paddy 
. ‘ 6 ites ie tir a et aig aah a had #4 ‘eT 10 uieydeg 1 Ame erat zeroes es 7 
punoy IVOX IV “YHA [Boj Uepy you FT 07 BTUs ATO A peetreata ae ‘2 4tne ‘zg ome | Ze Tady s0820N PION 





1S a age ee eM) Se OR CRP Oe a SoM Pa AR, 2 ea NN MS OR, Pa 











Report oF THE HortTICULTURIST OF THE 


570 








-e10]] WNOAS Se OOTOTTEOXE pxBpuT}s 07 dn you { wxoJUM oN |} 21221511179, TPAC, 9 "ST Soares 


*19MOIZ GOTT { yoRdUIOD AIOA $480q CY} JO OUO puB AQoLIBA PFO UY [rset ses ssey TE AG “22 oun 


‘og AINE ‘1auITAINS Jo JUSTIAIYS 4SV] 9} [[1} POO} yey} Sod A[UO Oy} 
Zuyjoq ‘uosves Zuo] {oq plnoys 31 SB [JOS INO UO PoOs Os Jou : BOD VW [ress sess sess egg ‘ey AME “6g ounse 
‘ujs.1eu yojrvos deep { poyamo { oonqj0] euospuRYy AOA VW [ects sts eseeees y AG “yz oune 


£ 


UMOIZ 8B SSBIO-JsIY JOU {40R8dUI0D JOU WAOJUN Joy}IEU $ eseqQqeo V i tvoeneccescacconcocoers » papi in eunr 


*£10JOBVJsSiIyesun $ 4.108 esBqqeo V FROF RRO HR EHH E HEHEHE HHH HH ET EEE HEHEHE HEE 


t 
AGS Ys YM yng ‘punoy IvEX TV SA Yonur : sonzjol oseqquo V /j ces eT ty AMG “Ze ouns 


se reees SOOT DG 19q0300 ‘eT Jequaejdeg 


‘g1qBy Pood : owdutoo ‘ eonyq9] oFeqquo esa V |} 6... LLL PROP O Gl age eae ns 


“peoy 30 pip 


‘e3epuoug uvy} J047ep ‘diy yoyre0s doop {jivMp poymo oulospuey YW [estes eeeees y AE “vz oune 





*SYIBUIOY 2 ‘peddiys wey A 


so at eel = Se it it AE a i a TE RE be oe 











‘(paepnjouoy ) — 99n33a7J 


1@ Ame 
Ze tady 


2etady 


22 Yady 
42 Wady 


1@ Arne 
46 Tady 


4 ady 


12 Aine 
24@ ud vy 


Ie Ame 
enady 


24eqady 


‘poqued 
ueT 


bras pene elena pepesesg MOTI9A 


oC aewe cee ney sss reites G0 ae  ORBORC hon am 


sae wis stete,eie'¢.e stel¥ isle wie reget ere Set OU CLE 
cl ere-sieferninie igi ®t GOO sy ‘yoouueyuloy, 


Pesssecesseseeeesees wortax POOH HOLL * 


Cove eeereesce *MOT[PA aeplop ps9 euo7jg 


| sereseesereee goadamal ‘Ive 94118 


pe aeea cect kale Cae aes MOMOBVISIVBS 


eee eee eteeeeeeeeeeeeeeeeeeees peoH 9ZtIdg 


“AWVN 








571 


New York AGRICULTURAL ExPrRIMENT STATION. 


“Aqpenb eug s[njsynveq ‘poqaqts 
‘pozjou ‘nq uyys ‘qsey pol ‘WOsves SIT} 910 Pose} 48aq OY} JO CUO 
‘roddo19 . 
poo3 ve ‘1odeay pooS ve pus Ayiyenb poos ‘Ajztavo poss [[eus 
{pJ[OS pus HOG} YSoP ‘sqii WoIj oly A[IveU $JuIQW0U YSZ FOr 
WYIA UlLyS nq ‘ssuryreum pue 10[00 ‘edeys ul avljnoed :qsey ueeih 
= ‘TI9M Op jou pid 
‘1eddo19 poo3 8 ‘ysey uoulyes ‘used y1ep ‘qIOOMIS ATIvEM ULTG 


*AjIBO BITXO SIOABL QUOT[IOXS 
‘jo0ms AIOA ‘YSO] OZuUBI0 ‘ULys UeeId Yep ‘peqqia ‘W}OOUIS ‘[[vUIg 


*paqjou ‘peqqtis doap ‘odrey ‘ AJoLrea SsBIO ISI V 

‘19d do0.10 

003 {401 woIy 9eIy ‘snoop pus Aomfl ‘ysey weeis doep 
{AQ1ABO poos [[BUIS ‘UPYS poyjou A[YOIq} ‘uI0jIun pus osie[ ‘ AjIe 
‘YSeOp Ystipper {peyjou puv poqqr ‘punoi ‘1eddoi19 poos ‘ezis [[jeulg 

“MOSBOS SIG} 9.107, 

ioddo1d poo3 & you {10,00 uowles yIep jo ‘ysoy doop ‘AzITenb 
que]jooxe ‘pezjou AT[njIynveq ‘spus qjI0q 4V 4epy Atos ‘OzIS TANIPAT 


“Ayenb apey ‘zeddo10 poos 8 'Zuryjoa WOIJ 9euJ 


‘IO]OO MBIJS ULYS ‘UOTU[eS 0} NVAIZ WOOL SurIpuelq ‘peysep MOT[AA 


‘e10q 1sddo19 poos & you ‘ezIs wNIpeul ‘pezjou ‘UIyS MOT[OA 


‘9104 J0ddo10 arey ‘poyjou ‘poqqts ‘punoy 





*SyIBULSY 


‘poddrys sorjeriva 94} JO ISI] @ SI SUIMOT[OJ OT, 





CWie Sew oN ee Sh ends e wee for OU MIO}UOS 


miiere ates ne eee rises «82 SOCOM COT: IOCUIOIU OS 
s[vidisselgvis le sie sce see seer OP eT Jo Widjaog 
sites tte cs ealsasle es eve sie. Oe SoM OCUIOIAOS 


Bicte Siere Sele Sere iarcere es OF SOT Jequie}deg 


POCO eee HEHEHE HEHE HEHE HEHEHE ED HHH 


cress reccescccesvosrossran tor JpqmOIdeEg 





eeeeeseeeeeesereses *+***Q% ‘eT Joquieydeg 

HO MT Mie RE OT 0 od requie}deg 

Cee erccssecces teeeeeeseeese ron Joquie}deg 
*poeddiys uot A 


“SUOJOUTYSN]A 


9g ABH 
9g AB 
9g ABI 
9 AB 
9g ABW 
93 ABI 
92 AB 
9¢ AV 
gg Av 
9¢ AVI 
9g AB 
9g ABI 
“MT MOS 
meu 





Parae, Seieis.6.9,856-6-010) 0°25, 882 AVRO: puyp] Zuo] 


ere sins sane sere cies acie STLC TUT Oc) §,W0}Ss#ulAry 
eee ee ee eee esse eeeesEseoseeraereseee uvyedsy 


eeoeoeooeseoesor 


**-eoding ‘uleD preicuy 


EAI CAI 9 aT eh Cale fap ‘me preicuny 
eeeereoeeceeseeseeeeesees SeoulynN, oz8o}qO 


Bass sect stnk t Cee weete ss oe Tamas 


eeaceeres 


Te eeeeeecoros non IBy Uojdueyqy 


eeeeeeeereseeeeoeeeeeeeseeeoeeseeeee jyonbusg 


yee ooaoeoeoeeeoeeeeeeeeeoseeeeers WOIND suvued 
1g 6) = Si Mia59i8) Fre Sie: 9 08018 0.4 0188.0 ee SUT DOO SETA TV 


PIN a het SN A ROO GOCE IOO TY HS = 


“GAVN 


‘soye10 uedo m1 peddrys puv ro1sjeoxe ur AjuAy poxyoed o10M 
Koy4 edit UsY MA “YIAOT 4OS 0.10} JUOTI}VII} JO OUI] OY} WOSvoS 04} JnoysnoIg} Uoatd oom pure ‘ggg “d UO s19q 
-UNOND IO] peqiiosep JOUUVUL 94} UI ST[Iy 0} poyuvdsuvsy pu POS PoJIOAUL UO poJlejS OLOM SUOTOU OU, 


"SUOTATAI 





‘1oddo1o poos ‘Aqtenb poos ‘Ape SPO CE ain, | 0g ACI [eet te. y. etyhaes caea ep ee xoouDi0g 


‘SUOTIWIIIE A 


‘e107 zeddo19 pood 


@ you | LozIS UINIPIuT ‘puNos SYsey 4o[IVOS YOIG, SUIyS wees payoN [resets stessss ess ge ‘eT coquIejdeg 
_ ‘4maj pezis uIOJIUN Jo seddos9 queTJeoxe uv {10ART , 
 JUETTeOxe ‘qseoy woulyes ejed ‘uri ‘Ay1Avd poss [Tews ‘oezIs O3.18] ; 
qper7eu Fey AoulOS ‘uses eyed pula -deop 931nb sqlt + saojqo 40 punoy Ce 9% ‘eg soquieydog weet eee eee ee essere seeeeeeeeeee doy, dt 


*SSBIO S4I JO 3 
-980q eq} JO ouO ‘ysey e8uvs0 yoaMs A1OA ‘punod Sq10s UMOTA TAM YW [ttt gg ‘eT saquieydeg EF 0-0 #0 hin 9'eSio'd sivas p Sane oar TREES Sse . 


= “wsosTan ‘oZzIs vantpeut © 
(“oe Sysop w90a3 34311 ‘renqols ‘paqqii ‘peqyjou ‘urs users ‘Injnveg |" ttt ttt Og “ET soquieqydog restesesnsteecscereeeaeeees oeIQE penen 


‘zaddoio poos 8 ‘Ayypenb poos ‘pazzou ‘punod ‘osaey [rests ees gg ‘ey aoquieydag | gz teeeeeccecococees WOBSUSGHIVH Ayaegy MON 


‘syIeUloy ‘poddiys ueq AM “GWVN 


‘( papnpouo) ) — SUOTPUTASN]AI 








"—_—e eee. ee SL 








ai r ya 


be te Aa 
Ea ep 
1 + ‘ 


New York AGRICULTURAL ExpeRmMENT Station. 573 


Okra. 

The soil for okra was prepared in the manner described for bush 
beans on p. 547. The seed was sown in drills and the young 
plants were thinned to six inches apart for the dwarf kind, and 
eight inches apart for the tall kind. The drills were two feet 


apart for the dwarf okra and four feet apart for the tall okra. 


Five or six applications of a mixture of wood ashes and bone 
meal were made at different times during the season. The total 
amount applied for the season being about three hundred pounds 
per acre. It was sown near the drills and lightly cultivated in. 
The okra was packed in the manner described for beans on 
p- 548. The following is a list of the varieties shipped : 











Okra. 
NAME When When shipped Remarks 
planted. % t 
Dwarf Density ....| May 12] August 7, 12, 18, 21, 28, 30, 
September 5, 13, 26. 
White Velvet...... May 12)| August 12, 18, 21, 28, 30,) Better in appearance and keeps 
September 5, 13, 26. tender longer than Dwarf 
Density. 
Onions. 


The soil for onions was made very rich with stable manure 
which was plowed under. After thoroughly pulverizing the soil 
the seed was sown in. drills eighteen inches apart. When two 
inches high the small varieties were thinned to six inches apart 
in the row and the large varieties to eight inches apart. Several 
applications of a mixture of wood ashes and bone meal were made 
during the season, the total amount applied being about three 
hundred pounds per, acre for the season. When ready for ship- 
ment they were tied in bunches of six each, the tops and roots 
were trimmed off and the bunches were packed firmly in open 
crates. The following is a list of the varieties shipped: 
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Lfst of Varieties Shipped. 
NAME. Santa. When shipped. 
PULSE ASO tet sec crctarmsie Wale sisisteciere's Ae ge April 28} July 27, August 2. 8, 15, 28. 
Hixtra Marty fed.) iss tsco has April 28 | July 27, August 2, 8, 15, 28. 
GAANCIROCCAT. Shur ss wsleateieg selena getste rene April 28 | August 2, 8, 15, 28, September 13. 
Giant White Italian. ............ccceeees April 28 | July 27, August 2, 15. 
Giant Yellow Roca sc. .ie ee ctecewus April 28 /| July 27, August 2, 8, 15, September 13. 
Mammoth -Pompell (io eecchiee shies scsviiccms April 28 | July 27, August 2, 8, 15, 28. 
Mammoth Red Tripoli............sseeee: April 28 
Michigan Yellow Globe........ceeveeveee April 28 | Juwy 27, August 2, 8, 15, 28. 
Marketi PAavOrite cect sas viscieee nieieh ewienied April 28 | July 27, August 2, 8,15, 28. 
New Adriatic Extra Early Barletta...... April 28 
New Giant Red Rocca ......ccecseevovees April 28 | July 27, August 2, 8. 
New Mammoth Silver King.............. April 28/| July 27, August 2, 8, 28. 
ET ORVSILVOL SALI s.<\syeiere's io alnieietalsieysieieiavateie ie’ April 28 | July 27, August 2, 8, 15, 28. 
Neapolitan Maggiajola........cssssseeres April 28 
IN GWiNaLLGON ctopaic' sie salietale'e eieivielsistecclere otaltute nicks April 28 | July 27. 
IPRIZOURKOR. | Acie Wig duce oicieislois os Op eae stg mintalolate April 28 | July 27, August 2, 8, 15, 28, September 13 
TLE GIOVE saints six sje.cls wie's wre gesrlaien'a'e inlaiale ook April 28 | July 27, August 2, 8, 15, September 13. 
Red Victoria..... Raasle sacra etenty ererule us ae April 28 | July 27, August 2, 8, 15, 28, September 13. 
Round Yellow Danvers.......... eoveoeee| April 28 | July 27, August 2, 8, 15, 28, September 13. 
ULVER, WOICE LUND, « deicv se sis 0 delete pleleciele ese April 28 | July 27, August 2, 15. 
fouthport Large Yellow Globe.......... April 28 | August 2, September 13. 
White Silver Skin..........ssee0. eoeeeee| April 28 | July 27, August 2, 8, 15, 28, September 13. 
WY DItG sVIC COLI ais ore eis siasiccareic sltiele’sigrerecete ..-| April 28 | July 27, August 2. 
RVV IEG GIODO:.Giewelsis' eis airalsjeis s cn praisieralsiere April 28 | August 2, 8, 15. 
WGC Orstlel dls secisicieis erases sic's'd vis’ viele’ e'etavers April 28/ July 27, August 2, 8, 15, 28, September 13 
Yellow Globe Danvers....... Gani seen April 28 | July 27, August 2, 8, 15. ‘ 
Wellow Duteh.. 2,13) / tele se Siniatcte tatate cuctaltes April 28 | July 27, August 2, 8, 15. 
Parsnips. 


The parsnips grown for exhibition were very large, long and 


smooth. They were grown in the following manner: 


The soil 


was given a light dressing of manure which was plowed under. 
The ground was then harrowed till it was finely pulverized and 


the rows were then marked eighteen inches apart. 


At distances — 


of n ne inches apart in the row holes two feet deep were made ~ 
with an iron bar and filled with a mixture of fine soil, sand and _ 


f 
' 
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leaf mold. In each place thus prepared four seeds were sown 


April twentieth. After the plants came up they were thinned 


to one plant every nine inches. They were fertilized during the 
season in the manner described for onions on p. 578, and the 


ground was kept mellow by frequent shallow cultivation. When 


ready for shipment they were tied in bunches of six each and 
packed firmly in open crates. The variety grown was Thorburn’s 
Hollow Crown, which did very well on this soil, even when 
grown without the special preparation above described. 


Peas. 


The soil was given a light dressing of stable manure which was . 
plowed under and the ground was then harrowed till it was 
mellow. The seed was sown in drills four feet apart for the 
dwarfs and six feet apart for the tall kinds. Those varieties 
which needed it were bushed when about three inches high. A 
little soil was thrown against the vines each time they were. culti- 
vated till a ridge was formed about three inches high. As soon 
as they came into blossom they were given an application of 
liquid manure diluted with an equal quantity of water. This 
application was repeated at least once a week till the crop was 
gathered. 

The peas were shipped in boxes a foot square and three inches _ 
deep made in the manner described on p. 559. A narrow trough 
at one end was filled with shelled peas as shown in plate II, 
which is reproduced from a photograph of some boxes filled for 
shipment. The following varieties were shipped : 
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See page 548. 
The following varieties were grown: 
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Radishes. 


The soil for radishes was prepared in the manner described for 
bush beans on p. 547, and the seed sown in drills eighteen inches 
apart was covered about half an inch deep. When the plants 
were still quite small they were thinned to two or three inches 
apart in the row and once a week they were given a light appli- 
cation of a mixture of wood ashes and bone meal which was 
worked into the soil with shallow cultivation. When ready for 
market they were tied in bunches of twelve each and about half 
the tops were cut away. The bunches were then firmly packed 
in open crates. The following varieties were shipped : 
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Salsify. 


For salsify a liberal dressing of well rotted stable manure was 
plowed under and the ground was harrowed till it was mellow. 
The seed was sown April 28, in drills eighteen inches apart and 
the young plants were thinned to eight inches apart in the row. 
The crop was cultivated, fertilized and shipped in the manner 
described for parsnips on p.574. The only kind grown was Mam- 
moth Sandwich Island which on this soil produced clean, straight 
roots above medium size. It was shipped July 27, August 15 and 
September 13. 

Squash. 


The squash was started in frames in the manner described for 
cucumbers on p. 562,and wasafterwards given the same kind of 
treatment as is there set forth. When ready to ship they were 
packed firmly in excelsior in open crates. The following is the 
list of varieties shipped : 
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s 


Tomatoes. 


The tomatoes were started in the hot bed, transplanted to three- 
inch pots and transferred to frames in the manner described for 
egg plant on p. 566. They were trained on frames which were 
made of strips two inches wide and one inch thick nailed to 
supports four feet long, four inches wide and two inches thick, as 
illustrated in figure 1. The supports were fastened together at the 
top like rafters of a roof; the lower end, set four feet apart, were 
held together by a cross strip two inches wide by one inch thick. 
The supports were therefore triangular in form, each side measur 
ing four feet. They were set ten feet apart in the row. The 
strips, four in number for each side, were placed a foot apart and 


fastened to the support by a single nail, so that at the end of the 
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Fie. 1.— Tomato frame. 


season the frames might be readily taken apart and stored com- 
pactly. The lower strip was set a foot from the bottom and the 
upper strip at the very top. The distance between the frames 
was three feet, so that each row was separated from the adjacent 
row on one side by a distance of three feet, and from the row on 


‘the other side by the width of the frame, a distance of four feet. 


The plants were set close to the frames two feet apart in the row. 
The ground was not manured before being plowed, but holes 
were dug for each plant, and ashovelful of well-rotted stable 
manure was put in each hole and covered with dirt taken from 
the hole. The ball of earth around the roots of the plant was 
crushed and the transplanting performed in the manner described 


_ for egg plant on p. 566. The plants were trained by permitting 


but one branch to grow on each side of the main stem thus giv- 
ing three fruiting stems to each plant. All other laterals were 
taken off as fast as they appeared and about one-third of the 
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leaves were also trimmed off. Handled in this manner the fruit 
ripened well and very little rot was seen. The vines were tied 
to the frames as often as was necessary to keep them in position. 
The ground was kept free from weeds and twice a week 
through the season the plants were given liquid manure: 
diluted with an equal quantity of water. The following table 
shows the average yield per plant of a few varieties grown in 
this way. The table is based on the yield of five plants of each 
variety. October twelfth, the fruit remaining on the vines was 
picked and the amount of green fruit recorded as shown in the 
second column of the following table: 


Tomatoes. 


AVERAGE YIELD Per Piant oF RipzE anp GREEN FRuIT, 1893. 





Pounds of Pounds of 
NAME. ripe fruit. | green fruit. 


BUCKG YO Stale. os esis cnc cced svc cs cseveccccetencovesbaetondiooesvia ly seuss 9.3 4.3 
GWORGUGLOL oa vr etakeicwlce cies sides bina etn ekiaatets Simran piciem attire aici eters tisteiclate ots 16.2 5.3 
MURTIGRG OL ALE, o ste athe Hele vielelote'e ess overstere protarelecurete ctateve aratetstetaie wittiie a su creiacalite 15.4 4.5 
Barly Michigan ...cc0csecvesceccvcccscscoveved [sic Fusieens eerge'sia its ks 6.6 5.7 
GOGO BAL So ee be Cree awe aes wale Aietare ie orre’s. Ohvie platoleletble wie cis Bin wiork tials oe 4, 5.5 
TEATRON: BIST His" )e7i sas ote cise ota dis econo hawiale’e’s Blerbie/einps siorsiatwler sak Pe eee sea erttate oie 6.9 4.8 
LOng Keeper... cscccvccercccscccccescvccvecvesensssescepepecssavucses 7.6 5.5 
ROSE GACH isc cciere v0.2 eacete Wroceai¥ eleje srelets aivts elelert ols aieione re slevaieinige risretneteies 6.6 8.5 
TORT COUR Bei cca whl cde ie pclae derele aide wa astern eet cinak eihtes temic 13.1 4.8 
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Turnips. 

The turnips were grown on soil occupied during the early part 
of the season by radishes. After the radishes were removed a 
liberal dressing of well rotted stable manure was plowed under. 
The ground was made mellow and the seed was sown about an 
inch deep in drills eight inches apart. The young plants were 
thinned to six inches apart in the row, after which they were 
given two or three light applications of a mixture of wood ashes 
and bone meal, the total application for the season being at the 
rate of about one hundred and fifty pounds per acre. The sur- 
face of the ground was kept mellow and free from weeds during 
the season. The following varieties were grown: 
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Variety T ests of Apples. 


‘The varieties of apples thus far received at this station for ae m 
testing have, with few exceptions, been top-worked on young 
bearing trees of Baldwin or Rhode Island Greening. In a fev . 
cases they were top-worked on some other variety and in several 
____ instances root-grafted or budded trees of the variety to be tested 
3 were planted. Many old varieties have been admitted to the © 
orchards for the sake of comparison with the newer sorts. a 
This top-working of varieties received at the station for testing __ 
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Synonyms and temporary names of unnamed seedlings i in the u 
following pages are printed in italics. ‘ 


was begun in 1883, and since then has been continued at intervals 

_ till at the present time there are 399 kinds of apples and twenty 5) 
six kinds of crab. apples growing in the station orchards, mak- 
ing a total of 425 varieties. Ce 
__- Many of the kinds first introduced are now bearing froma 
‘= few fruits to three or four bushels per tree. One hundred and ~ 4 
_ three kinds of apples and thirteen kinds of crab apples were 
 fruited here in 1893, making the total number of varieties ry 
_ fruited 116. Notes on a few of these varieties are given below. ei 
_ Itshould be remembered that this report does not pretend to 
make a final statement as to the merits of these varieties, but ‘a 
4 simply shows their record thus far at this station. Undoubtedly — iy 
_ in some localities some of them will do better than they have done i 
here, in other places they may not do so well as they havedone 
here. Asthe trees become older, it will be possible tomake more . FE 
extended reports and to include new features that may be 
brought out by the data constantly accumulating in the station’s — ~ 
annual records. a 


NOTES ON VARIETIES. 
 Belborodooskcee.— A Russian variety. Medium to large, green 
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basin; stem medium length, stout, set in a deep cavity ; flesh — 


moderately juicy, not crisp, dull white, coarse, subacid, good 
quality. Season here is August. .A tree was top-worked to this 
variety nine years ago, and the first few fruits were borne this 
season. So far as tested it does not appear to have any points of 
superiority over the standard varieties of its season, at least for 
the apple-growing sections of this State. 


Count Orloff— A Russian apple. Medium size ; conical; sides 
somewhat flattened ; calyx closed; basin wrinkled, medium size, 
moderately deep; stem short and thick, set in a wide shallow 
cavity; skin smooth, waxen green, having one side lightly 
blushed or streaked with pale red; flesh nearly white, dry, poor 
to fair in flavor and quality ; watercores so much as to be worth- 
less. Season August. (See also annual report of this station, 
1892, p. 587.) 


Cut Wine, Vo. 210.—A Russian apple received from Dr. T. H. 
Hoskins, Newport, Vt., 1888. Fruit below medium size, nearly 
symmetrical, covered with delicate bloom. Skin green, lightly 
shaded with red and with crimson cheek. Basin shallow, 
wrinkled. Stem medium length, slender, set ina deep cavity. 
Flesh mild subacid, fair to good in quality. Begins to ripen here 
about the first of August. 


Dickinson.— A seedling of the Yellow Bellflower, which it 
resembles in shape. It originated with Mr. Dickinson, of West- 
chester, Pa. Fruit medium to large, oblong, flattened length- 
wise. Skin yellow, mottled or nearly covered with a fine dark 
red color. Stem about an inch long, rather slender, set ina 
moderately deep, irregular cavity. Calyx with large segments 
nearly closed, is set in a broad ribbed or corrugated basin. Flesh 
white, not very juicy, slightly subacid, fair to good in quality. 
Begins to ripen here in December. Tree top-worked five years 
ago, gave a fair yield this year. 


Grand Sultan.— A Russian apple received from Ellwanger & 
Barry, Rochester, N. Y. See also annual report. of this station 
1892, p. 587. Fruit medium to large, roundish oblong, pale 
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yellow splashed on one side with carmine. Stem long, rather 
slender, set in a medium-sized cavity. Calyx large, set in a 
smooth, broad, shallow basin. Flesh nearly white, rather coarse, 
juicy, brisk subacid, fair to good in flavor and quality. It hasa 
tendency to rot at the core and to become watercored. Tree a 
free grower and productive. Season here, August. 


No. 226 Department.— By a typographical error this was called 
“ No. 225 Department” in the report of this station for last Phas 
1892, P. 587. 


Peter.— From Peter M. Gideon, Excelsior, Minn. In form, 
size and color the fruit resembles Wealthy. Have not yet seen in 
it the red streaks through the flesh which the Wealthy some- 
times shows. Flesh not so white as that of Wealthy, but milder 
and better in quality. Fruit oblate or roundish oblate, pale 
yellow, shaded or striped with deep red. Stem moderately long, 
slender, set in a smooth deep green or slightly russeted cavity ; 
calyx closed ; basin abrupt and deep. Begins to ripen in Sep- 
tember. Tree top-worked five years ago, bore its first specimens 
of fruit this year. 


Picta Striata, Crab Apple.— Fruit above medium size for a 
crab apple, yellow striped or nearly covered with crimson. The 
closed calyx is set in a broad moderately deep basin. The stem, 
about one and a half inches long is set in a deep cavity. Fruit 
oblate or roundish oblate. Flesh yellowish, mild subacid with 
crab flavor. Season, late fall and early winter. Top-worked on 
a bearing tree five years ago, and bore a fair crop of fruit this 
season. | 


Princess Louise.— Received from Smith & Kernan, St. Catha- 
rines, Ontario, 1888. Fruit of Fameuse type, medium size, 
roundish or roundish oblate; skin pale yellow, striped or nearly 
covered with red; stem rather short, set in a deep cavity; calyx 
small, closed, set in a narrow basin. Flesh white, very juicy, 
subacid ; inferior to Fameuse in flavor and quality. Ripe here ~ 
in December. Top-worked on a bearing tree five years ago, and 
bore a fair crop this season. 

76 
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This apple originated with L. Woolverton, Secretary /of the 
Ontario Fruit Grower’s Association, Grimsby, Ontario, who has 
furnished the following statement of its origin: “This apple 
originated on my own fruit farm. It was a chance seedling that 


were so scabby that they were seldom picked, and so rotted upon 
the ground. I think, therefore, that I am justified in saying that 
the tree is a seedling of the Fameuse. The original tree appears 


to be about twelve or fifteen years of age, and bears a medium 


crop of apples with highly colored, cheeks on the sunny side 
They are entirely free from /usicladiwm, and are much larger 
than the Snow; the quality is quite as good, and the apple keeps 
until February, and may, therefore, be classed among winter 
apples. The tree is somewhat slender in habit of growth, but I 


think very healthy.” 


September Crab Apple.—A seedling of Cherry Crab from 


Peter M. Gideon, Excelsior, Minn. ‘Fruit larger and a few days 
later than Transcendent, not uniform in shape, varying from 
oblong to oblate; stem about an inch long, slender, set in a 
deep, smooth cavity; calyx closed, set in a moderately deep 
basin ; skin thin, smooth, with delicate bloom, streaked or nearly 


covered with dark red; flesh yellowish, subacid, moderately 


juicy, with an agreeable crabapple flavor, not astringent, very 


good quality. ‘Top-worked on bearing tree five years ago and 


produced a few specimens of fruit this season. The true 
September apple is entirely distinct from this fruit. | 


Sharp.— Received from Benjamin Buckman, Farmingdale, 
Il., 1889. Top-worked in bearing tree then, it bore a few 
fruits this season, from which the following description was 
made: 

Fruit medium size, oblong conical, handsome yellow, sprinkled 
with brown dots and usually half its surface marbled and shaded 
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sprung up among half a dozen old Fameuse trees. These apples 


With carmine and crimson. The short stem is set in a wide, — 


deep, russeted cavity ; calyx closed, set in a wrinkled, moderately _ 


shallow basin; flesh nearly white, fine grained, tender, mod- 


erately juicy, nearly sweet, mild and pleasant flavor, very good 
quality ; ripe here in October. ee 
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White Pigeon.—This is a Russian apple of United States Depart- 
ment of Agriculture importation. It was received here in 1888 from 
__ Dr. T. H. Hoskins, Newport, Vt. Top-worked on a bearing 
_ tree five years ago and bore a few fruits this season which 
ripened in August. The fruit was medium to large, roundish 
oblate conical; calyx closed, set in a shallow wrinkled basin ; 
stem long, slender, set in a deep cavity; skin pale yellow, 
splashed over half its surface with bright red; flesh nearly white, 
rather firm, not very juicy, moderately sweet, good quality and 
good flavor. | 
Professor J. L. Budd says that the Striped Anis has also been 
disseminated by the Department under the name of White 
_ Pigeon,* but the fruit produced by the White Pigeon at this sta- 
tion does not agree with his description of the fruit of Striped — 
Anis. 


Wine Rubets, Cut Wine, Vinograd, No. 210 Department.—A 
Russian apple imported by the United States Department of A gri- 
culture. It was received here in 1888 from Dr. T. H. Hoskins, 
Newport, Vt., under the name Cut Wine. Fruit below medium 
size, nearly symmetrical, covered with a delicate bloom; skin 
green, lightly shaded with red and with crimson cheek; basin 
shallow, wrinkled; stem medium length, slender, set in a deep 
cavity ; flesh mild subacid, fair to good in quality; begins to 
ripen here about the first of August. See also bulletin of Prof. 
J. L. Budd, Ames, Iowa, 1885, on “ North East Europe Fruits,” 
page 7. : 

VIELD*ORVAPPEES ‘IN: 1893. 


The following table compares the yield of the different varieties 
of apples in Station Orchard No. 2 that fruited at the station in 
1893, shows the orchard age of the trees and at the same time 

‘Indicates which of the trees were planted and which were top- 
worked on bearing stock. Since the trees are not all of the same 
orchard age, and since many varieties are just beginning to bear, 


*See bulletins of the Iowa Agricultural College, Ames, Iowa, by Prof. J. L. Budd, 1885, p. 12 
and 1890, p. 20. 
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the orchard age of each variety is given in the following table 
for the sake of comparison: 


Taste SHowrne (1) Yre~tp or Appies in 1893; (2) Numper 
or Years Sinck Eaon Vartery was Top WORKED ON A YOUNG 
Brarinc Tres, or Since rt was Puanrep, AnD (8) SEASON 
oF RipENING AT GENEVA. 


Notr.— The following abbreviations are used to denote the season of ripening: E. S., for 
early summer; S., for summer; E. F., for early fall; F., for fall; E. W., for early winter; W., 
for winter; L. W., for late winter. Synonyms are printed in italics. 
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TaBLze SHowine THE Y1ELD oF Apptss, Erc., mv 1893 — (Continued). 
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Gray Apple, see Pomme Grise...... 
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Marietta Russet, see Roxbury Russet, 


Maryland Queen, see Haas. ...... 
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No. 161, JZ. Russian, see Birth. . 
No. 477, Dept. Russian, see Birth . 
Ohio Pippin.. Peace icaels etter tot asa ted wie 
Ohio Wine, see Fall Wine ........ 
eg: see te ae of Olden- 
burg .. Ay SAE Oe eta Wiics GPE ere ioial ss 
Maria, wns Moses Soeteiale bares sae 
Palmer's Greening, see Washington. 
GY ME Le fe 5c vs Siviocs nso vie ney esl els 
UTE S18) Sal (20 Fg 
BEE Ae co! es + picihen ecdecake”e : 
Petersburgh Pippin, see Green ‘New- 
PRR AAD. 80 Nic, Loe aee ahr ela'e ws 6 wg 
MER EUEROO EN Ts c's. 5S. vse elarelgiitis «la's de: 
MNT GATING g0. G0 o's < yere Speak tate ia ace lo- vhs 
Pommeroy, see Lady’s Sweet.... 
Pound, see Fallawater. ........... 





Yield in 1893. 
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TaBLE SHOWING THE YIELD oF AppLEs, Erc., in 1893 — ( Continued). 





Ele 
ie é 
in| Sg] § 
Oa ~ a 
NAME. Yield in 1893. g5 ga/ 
‘ aS | ae) 2 
af | m A 
2 |e | 3 
Db | D 
Pomme Grise — (Continued). 
Pound Sweet, see Pumpkin Sweet...| .... 06. ..../e. sel. caele ue ihe 
Powers, see Primate 53 oir ee a ots | on be ek eee Gene ol ead 
JEARDUGLS Cy Sgpd oh BE aE aegis dk ame Very large..| 10 E. 8. 
Princes Harvest, see Harly Harvest..| ...... ..scleeeclececioue oo 
HPTICE MOST VOUIBEs on een vie Store a aes Faire ta 5 EK. W. 
Prussian, see mayer OUnCe 1... eS hae are ote ee » in adele am 
Pumpkin Swéet) a eheeeas a Targe:* ies 10 F. 
Putnam Russet, see Roxbury Russet,|.. i... 3. eee Pik: 
Wuecen Ann, see Mother... sfc. ei. 2|< wh 6 ee ne eels seg j 
Oueen,.see, Buckingham \.). 4.1. saidomle is ele oe ie aan ie 
BRATION ers Rist ch tee sace'e in lassen: Suapetemeeecenr Very large..| 10 EK. W. 
TREE: Firs HELW wa, Gael nie <8 feeteleke tip Winns’ sia h ALLO... ss 10 W. 
MeO DSItee Heer. aha s bs eee wigs Laren, 2. 10 KE. F. 
Red Cheek Pippin, see'Monmouth 2.) oe ses Oe alee a eee oe 
Red Pippin, see Ben Davis ........ at leks tae ete ee - aerate 
Red Russet ..... Bre aie ee Ct eel i en Fair ; 10 L. We 
Red Vandervere, see Vandervere . s|-.....'. ics 0 «|= esa Lee i 
Reinette a feuille d’ Acuba, see Acuba- 
Beer ee VeINOTTe 3005 9s ol oe ahs cha eters Se eeE ec 
Remetverde Cans) a. . eaten Hewistsny we 10 hres 
Reschestwenskoe; see Birth . 2. 2h. i kh). 0 he ie eke Oe ae 
Rhode Island: Greening: /,..¢..¢..5-..% Large ye 10 ENYS 
PRTOde 8) ORAS Wie ta iss Site tar genta es Viairsas.: 4 | Lage 
PLUG EP OOTL Es 6 giuart eis kuveweetametat te > rt Wairer ac ows 5 Ss. 
Washington, see Sops of Wine ......| .......0.0efeecelees oa 
Washington Royal...... ‘eae pee er: Good Jass59 5 L. W.. 
Watermelon, see Melon............ i] sine dle sha sh py ahere See sae 
White Vandervere, see. \Vandervere..}°. ...+0 ses + ete a Pati 
Wells, ‘see Domine. 25s. 2.55 ainscs swe] 0. Ds x pale oe ae 
Willian’s Early, see William’s Favor- 
LUG Scie Wao se. he 'u0 00-15. 600 196 alee! elaaalisbele in| U3 oh is “a alate ty ctaste | tae ce eeee 
Va liaam 8 sHavorite tein. viehunt-omoe we as Go0dvarc an 10 ; | KE. 8 
William’s Red, see William’s Favorite} .........6./...-|eecvlees pape 
MV thin Senet ie es aumigihe te slate uel 4 Few ion sin £ lat tela iaiee 
WVGITS ELODGLR Seite seo habeas Aare cial 26 Wate en 5 E. 8. 
PYVIDORD EE eT cts calles she Sieg phe odin ias Waits wee see 10 W.. 
Wanter: Blush, see Fallawater 2......'s|. . 26. BS 22 hes a ~ ee 
Winter Queen, see Buckingham, . 20.) 4 42s a an eee he 
DW OTK ATOG Hs tits hui < pets emaie: pina fas Bewwt oc, LO Pesehle ee 
Vellow Lranspatent... ace ace whe ods oot 5 EK. 8S. 
BVOT Ki LIM PORIALN stontans acre miantene Mis eaeatiats Good) 4. ¢ :<44 jib piace 
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TABLE SHOWING THE YIELD or Appuzs Erc., in 1893 — ( Continued). 
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ge | Fal § 
NAME. Yield in 1903, | 9—| 88] 3 
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a§ | m 8 
6 | 3 3 
b | D 
Crap APPLES. 
Un EG A ARIES Phin Ai Sh Bowery aas 5 Ki ashe 
TL 025 RIS SRR SEs rs 8 5a ar I Oxalate mera 5 ants 
BP we swiss whe die EEN EEN. a's Watrntoucuye 10 cis Ve 
(1 TL i ee Ae RIO Re PE a rat PeaT IO ak ahs 10 ate 
of Op RII SRRSES oe ah ip er a og A oe LOE Uh iene 5 plat ies 
MAR OnEVOCL SID CTIAN Are: 3 4646 0 + jess « WOW, a's 5 5 owes 
Martha....... EEA Ee Poneto ete it can Hawa gs \a ae 5 Aue 
MUG levcnsters fcvs tuba deters rt, OR ee | Cv Hi Gabe oa 10 .| ELF. 
Rates Oral: ists ewes Were trccaie’s «6 « Goodii isi. 5 .| E. F. 
Verte S01 0) Ae ee tage es a Haire. 5 «RE 
PGCE OGULAI Sc) 5 sv Mei e weet oi ores ae Few .«..0+. 5 .| E. F. 
September of. Gideon 2.6... 2086+ .e0e0s Hew? av s.ncttc 5 scl 
eenerscendent., .5/.sswiGt eee gees so 'o'ers Large os: 10 Bae ee 
eMintey NO, 20+, 2. eeeneGu te... Goodie i". 10 | 8. 


PEARS. 


List or Pars In Scation OrcHarps in 1893, nor IncLupINe 
Station SEEDLINGS. 


Anna Nellis. Brignais. 
Angouleme. B. 8. Fox. 
Anjou. Buffum. 
Ansault. Centennial. 
Arkansas Mammoth. Chinese Sand. 
Assomption. Cincincis. 
Autumn Bergamot, Vo. 122. Clairgeau. 
Ayer No. 1. Clapp’s Beauty. 
Bartlett. Clapp’s Favorite. 
Bartseckel. Cocklin. 
Bessemianka. Coles. 
Bezi de la Motte. Columbia. 
Bordeaux. Congress. 
Bosc. Comet. 
Boussock. Comice. 

- Brandywine. Craig. 
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Crow’s Choice. 
Daimyo. 

Dana’s Hovey. 
Dearborn’s Seedling. 
Delices de Louvenjal. 
Dewey’s Premium. 
Directeur Alphande. 
Dix. 

Doctor Reder. 

Dula. 

Karly Bergamot. 
Early Harvest. 
Easter Beurre. 

Ellis. 

Li. No. 4%. 

Esperen. 

Exeitier. 

Fitzwater. 

Flat Bergamot. 
Flemish Beauty. 


Fondante d’ Automne. 


Fondante de Biborel. 
Fortunee Boisselot. 
Frederic Olapp. 
Gakovsky. 

Gans. 

Gansel’s Seckel. 
Garber. 

Gifford. 

Goodale. 
Hosenschenck. 
Howell. 

Idaho 

Japan Golden Russet. 
Jaques Molet. 

Jones 

Josephine de Meatac 
Kieffer. 

Kingsessing. 
Kinsman. 

Kurskaya. 
Lamartine. 

Late Bartlett. 
Lawrence. 

Lawson. 

Le Conte. 
Limbertwig 

Lincoln Coreless. 


Little Gem. 
Longworth No. 1. 
Lucy Duke. 

Madam Appert. 
Madam Millet. — 
Madam von Siebold. 
Manning’s Elizabeth. 
Marie Benoist. 
Marshall. 

Maurice Desportes. 
Mt. Vernon. 
Nickerson. 

No. 6. 

No. 489. 

Old Crassane. 
Ontario. 

Osband’s Summer. 
Passans du Portugal. 
P. Barry. 

Peffer. 

Peffer No. 3. 
Pitmaston Duchess. 
Pound. 

Pres. Drouard. 
Ravenwood. 7 
Raymond de Montlaur. 
Refreshing. 
Reliance. 

Ritson. 

Rutter. 

Seckel. 

Sheldon. 

Shull. 

St. Crispin. 

Superfin. 

Theresa Appert. 
Tyron. 

Urbaniste. 

Van Cott. 

Vermont Beauty. 
Victor. 

White Doyenne. 
Winter Bartlett. 
Winter Nellis. 
Youngken’s Favorite. 
Zuckerbirn. 


Total, 126. 
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QUINCES. 


List or Qurnors in Station OrcHarps In 1893. 


D’ Alger. 
Meech’s Prolific. 
Rea. 

Winter Sweet. 


Missour1 Mammoth. 
Sweet Winter. 
Champion. 

Total, 7. 


PLUMS. 


List’ or Prums in STATION OrcHARDS IN 1893. 


Abundance. 
Arab No. 1. 
Arab No. 2. 
Arab No. 3. 
Arch Duke. 
Arkansas Lombard. 
Batchelor’s Damson. 
Belle de September. 
Blackman. 
Bongoume. 
Botan. 
Bradshaw. 
Bryanston’s Gage. 
Burbank. 
~ Chabot. 
Cheney. 
Churchill. 
' Clingstem. 
Coe’s Golden Drop. 
Communia. 
Copper. 
Czar. 
Dame Aubert. 

De Caradeuc. 
~ Desoto. 
Diamond. 
Duane’s Purple. 
Dunlap. 
Early Orange Prune 
Early Prolific. 
Early Red. 
Field. 
Forest Garden. 
French Damson. 
Freestone Damson. 
_ Frogmore Damson. 





Garfield. 

General Hand. 
German Prune. 

Guil. 

G. No. 44. 

Golden Beauty. 
Golden Gage. 
Goliath. 

Grand Duke. 
Hawkeye. 

Hudson River. 
Hudson River Purple Egg. 
Huling’s Superb. 
Hytankio. 

Ickworth Imperatrice. 
Imperial Gage. 
Improved Rocky Mount. Cherry. 
Italian Prune. 
Japanese Seedling X. 
Jefferson. 

Kelsey. 

King of Damsons. 
Lafayette. 

Lincoln. 

Lombard. 

Long Leaf Wonderful. 
Lucomb’s Nonesuch. 
Magnum Bonum. 
Maquoketa. 

Marcus. 

Marianna. 

Marianna Seedling. 
McLaughlin. 
Merunka. 

Middleburg. 

Miner. 
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Minnesota. Rollingstone. 
Missouri Apricot. Rood. 
Moldovka. Round Leaf Wonderful. 
Monarch. Royal Hative. 
Monroe. Ruby. 
Moore’s Arctic. Saunders. 
Moreman. Seedling No. 1. 
Newman. Seedling No. 2. 
Niagara. Shipper’s Pride. 
Ogon. Smith’s Orleans. 
Orange. Smith’s Prune. 
Oswego. Spaulding. : 
Ottoman Seedling. St. Lawrence. 
Oullin’s Golden. ~tanton. 
Paul’s Earliest. Strawberry. 
Peter’s Yellow Gage. Stoddard. 
Pilot. Sweet Damson. 
Poole’s Pride. Tobias Gage. 
Pond’s Seedling. ‘Transparent. 
Pottawattamie. Ungarish Prune. 
Prairie Flower. Union Purple. 
Precoce de Berthold. Victoria. 
Prince Engelbert. Wangenheim. 
Prince of Wales. Washington. 
Pringle’s Blue. Wayland. 
Pringle’s Purple. | Weaver. 
Prune D’ Agen. Weedsport German Prune. 
Prunus Domestica. Wild Goose. 
Prunus Pissardi. Wolf. 
Prunus Simoni. World Beater. 
Purple Ege. W yant. 
Quackenboss. _ | Wyzerka. 
Quaker. | Yellow Gage. 
Reed. Yellow Japan. 
Reine Claude de Bavay. Yellow Voronesh. 
Robinson. Total, 143. 
PEACHES. 

List or PracuEs In THE Station OrcHarps In 1893. 
Alberge Yellow. Bokara, No. 3. 
Alexander. Brigden. 
American Apricot. Butler’s Late. 
Amsden. Capt. Eads. 
Atlanta. Caroline Beauty. 
Beatrice. Catherine Cling. 
Brevoort. Chair’s Choice. 


Bokara, No. 1. _ |Christmas Seedling. 
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Connett’s Early. 
Conkling. 
Cooledge Favorite. 
Crawford’s Early. 
Crawford’s Late. 
Crockett’s White. 
Diamond. 

Dr. McGill. 

Early Champion. 
Early Silver. | 
Early York. 
Elberta. 

Ellison. 

Ford’s Choice. 
Foster. 

Fox’s Seedling. 

G. & A. 

Globe. 

Goshawk. 

Haine’s Early. 
Hale’s Early. 
Henrietta Landon. 
Hill’s Chili. 
Japanese Early. 
Jones’ Vo. 34. 
Kendrick’s Heath. 
Kibby Golden. 
Louise. 

Magdala. 

Malta. 

Marcella. 
Midseason Favorive. 
Millhisen. 

Moore’s Favorite. 
Mountain Rose. 
Myer’s Seedling. 


New Prolific. 
North China, No. 2. 
Old Mixon Cling. 
Ostrander’s Early. 
Ostrander’s Late. 
Paul Boynton. 
Pendleton. 

Piquet’s Late. 
Pratt: 

Princess of Wales. — 
Prize. 

Red Cheek Melocoton. 
Rivers. 

Royal George. 
Salway. 

Sargent. 
Schumaker. 

Sneed. 

Stevens’ Late. 
Steward No. 1. 
Steward No. 2. 

St. Marie. 

Stump the World. 
Surpasse Melocoton. 
Thurber. 

Wager. 

Walker’s Var. Free. 
Ward’s Late. 
Waterloo. 

Wilder. 

Willett. 

W onderful. 

W oodman’s Choice. 
Yellow St. John. 


Total, 86. 


CHERRIES. 


List oF CHERRIES IN STATION ORCHARDS IN 1893. 


Abbess de Oignies. 
Amarelle Bunt. 
Auburn Duke. 
Bessarabian. 
Brusseler Braune. 
Catskill. 

Oerise de Ostheim. 


Cleveland’s Bigarreau. 


Double Natte. 


Downer’s Late. 

Karly Lamaurie. 

Esel Kirsche. 

George Glass. 

Heart Shaped Weichsel. 
Ida. 

Kentish. 

King’s Amarelle. 
Lithaur Weichsel. 
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Luelling. Rostraver Bigarreau. 

Louis Phillippe. Schmidt’s Bigarreau. 

Lutovka. Sklanka. 

May Duke. Spate Amarelle. 

Mercer. Station Seedling. 

Montmorency. Vilne Sweet. | 

Montmorency Ordinaire. White Caroon. 

23 Orel. Windsor. 

26 Orel. Wrage. 

27 Orel. Yellow Spanish. 

Reine Hortense. Total, 38. 
_CURRANTS. 


List or CurrRANTS GrowinG AT THis STaTIon IN 1893: 


Baldwin’s Black. 
Black Grape. 
Black Naples. 
Caywood’s Seedling White. 
Champion. 
Champion Black. 
Cherry. 

Common Black. 
Crandall. 

Eclipse. 

Fay. 

Garfield. 

Gloire des Sablons. 


Jelly. 

Lee’s Black Prolific. 
London Red. 

Marvin's Seedling White. 


Mills, No. 28. 
Mitls, No. 29. 
Missouri Large Fruited. 
Moore, No. 23. 
North Star. 
Prince Albert. 
Prince of Wales. 
Red Dutch. 

Red Flowering. 
Ruby Castle. 
Saunders’ No. 1. 
Saunders’ No. 2. 
Versailles. 
Victoria. 

White Dutch. 
White Grape. 
White Versailles. 


Mills, No. 20. Wilder. 
Mills, No. 22. Total, 37. 
GOOSEBERRIES. 


List or GoosEBERRIES Growrne at THis SratTion In 1893, nor 
Inctupine Station SEEDLINGS. 


Alderman. | 
Alice. 

Amber. 

American. 

Antagonist. 

Apology. 

Bolin fall. 

Beauty. 

Berry’s Early Kent. 


Blucher. 
British Oak. 
British Queen. 
Briton. 
Bobby. 
Broom Girl. 
Bull Dog. 
Bury Lane. 
Candidate. 
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Dan’s Mistake. 
Diadem. 

Doctor Wooley. 
Dominion. 
Downing. 

Drill. 


Du Bois. 


Duckwing. 
Duke of Sutherland. 
Duster. 

Karly Sulphur. 
Eskender Bey. 
Excellent. 
Excelsior. 
Faithful. 
Falstaff. 
Fascination. 
Flextonia. 
Flora. 
Freedom. 
Frontenac. 
Forrester. 
Foxhunter. 


_ Galopin. 


Garibaldi. 

Gipsy Girl. 
Giiecal: 
George Ridley. 
Golborne. 
Golden Drop. 
Golden Hero. 
Golden Prolific. 
Governor. 
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Careless. ~| Great Rock. 
Catharine. Green Gage. 
Champion. Greenock. 
Chautauqua. Green W alnut. 
Cheerful. Gretna Green. 
Clayton. Gunner. 
Columbus. Harriet. 
Columbus Seedling. Helpmate. 
Countess of Amsdale. Hero of the Nile. 
Crank. Highlander. 
Cremore. High Sheriff. 
Criterion. Hit or Miss. 
Crown Bob. Hospool. 

Crystal. Houghton. 
Cyprus. Hue and Cry. 
Dagwell’s No. 1. Huntsman. 


Improved Early Hedgehog. 
Industry. 
Ironmonger. 
Italy. 

Jem Mace. 
Jerry. 

Jessie. 

John Anderson. 
John Hall. 

Jolly Angler. 
Jolly Sailor. 
Keen’s Seedling. 
Keepsake. 

King of Trumps. 
Lady Houghton. 
Lady Popham. 
Lady Stanley. 
Lancashire Lad. 
Largo. 

Lavinia. 

Leader. 

Leveller. 
Leviathan. 
Lion’s Provider. 
Lizzard. 

London City. 
Long Barney. 
Look After Me. 
Lord Beaconsfield. 
Lord Derby. 
Lord Leigh. 
Lord Rancliffe. 
Lord Scarborough. 
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Lowton. 
Magenta. 

Major Hibbard. 
Marlborough. 
Mary Ann. 
Matchless. 
Mitchell. 

Mitre. 

Miss Chester. 
Monarch. 
Monument. 
Mountain. 
Mount Pleasant. 
Mrs. Bowcock. 
Mrs. Oldfield. 
Mrs. Whittaker. 
Nailor. 

Nancy. 


Napoleon le Grand. 


Nottingham. 
Overall. 
Overseer. 

Pale Red. 
Pastime. 

Pearl. 

Peru. 

Peto. 

Pilot. 

Plowboy. 
Postman. 
President. 
Pretender. 
Priscilla. 
Puyallup. 

Queen Anne. 
Queen of Trumps. 
Queen of Whites. 
Queen Victoria. 
Red Champaign. 
Red Jacket. 

Red Robin. 

Red Warrington. 
Ringer. 

Roaring Lion. 
Rover. 

Rough Red. 
Rumbullion. 
Shiner. 

Sir George Brown. 


Slaughterman. 
Smiling Beauty. 
Smith. 
Snowdrift. 
Souter Johnny. 
Speed well. 
Sportsman. 
Stella. 
Stockwell. 
Strubler, No. 
Strubler, No. 
Strubler, Vo. 
Strubler, LVo. 
Strubler, Lo. 
Strubler, No. 
Strubler, No. 
Succeed. 
Sunset. 
Surprise. 
Tally Ho. 
Thatcher. 
Thomas Williams. 
Thumper. 
Telegraph. 
Tichborne. 
Transparent. 
Triumph. 
Trumpeter. 

Try Me Oh. 

Unity. 

Veteran. 

Village Green. 
Viper. 

Visit. 

Wakeful. 

Watson’s Tree. 
Weather Cock. 
Wellington’s Glory. 
White Eagle. 
White Hare. 
Whitesmith. 

White Swan. 
William Watson. 
Wistaston Hero. 
Wonderful. 

Yaxley Hero. 
Yellow Sulphur. 
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Total, 212. 
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Variety Tests of Grapes. 


Some of the newer varieties of grapes which have fruited in the 
station vineyards are described below; comment is also made on 
a few older and better known grapes, and references are given to 
the reports of varieties which have been noted in previous pub- 
lications of this station. 

The botanical classification of a variety is indicated by an itali- 
cized abbreviation of the name of the species to which it belongs.* 

A hybrid is indicated by an “ X” separating the names of the 
species of which it is the offspring; thus, vin. X. Lad. indicates a 
hybrid of vinifera fertilized by Labrusca. When it is known to 
which of the two species the female parent belongs, this parent 
is named first. 

When a hybrid is more closely related to one species than to 
any other this relationship is indicated by an “X” following 
the name of the species to which it is most closely related; thus, 
“ Lab. X.” shows that the hybrid is most closely related to the 
Labrusca species. 

The names of the species represented in a hybrid are also 
frequently given in parentheses following the name of the hybrid; 
thus, Bailey (Lab., Lin. vulp.), indicates that the three species 
named are represented in the parentage of this variety ; Brighton 


Lab. X, (Lab., Vin.) indicates that Brighton is a hybrid of | 


Labrusca and vinifera, with more of Labrusca than of vinifera 
blood. | 
Synonyms are printed in italics and inclosed in parentheses. 


Alice. \Lab. or Lab. X. A red grape, juicy, sweet, with some 
foxy flavor. It ripens evenly in the cluster but the different 





*The following abbreviations are used, viz.: Lab. for Labrusca, L., the wild Fox grape; 
vulp. for vulpina, L. (riparia, of Mx.), the wild grape of the river banks ; cand for candicans 
Engel., the Mustang grape of Texas; est. for estivalis, Mx., the wild Summer grape; vin. for 


’ vinifera, L., the cultivated grape of Europe; Lin. for Lincecumii, Buck., the Post-oak grape of 


Texas; Bourg. for Bourquiniana, Mun.. and rup. for rupestris, Scheele, the Rock or Sand 
grape of Western Mississippi Valley and Texas. 
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clusters vary considerably in their time of ripening. Vine very 
vigorous; not a heavy bearer so far as tested here. Season about 
with Concord or a little earlier. See, also, Report of this Station, 
1892, p. 613. | 


Amber. (vul., Zab.) Vine vigorous, and moderately produc- 
tive this season, foliage good. Ripens later than Concord. See, 
also, Report of this Station, 1892; p. 613. 


Amber Queen. This is said to be a seedling of Marion by 


Black Hamburg. It has continuous tendrils which fact indicate — 


either Labrusca or estivalis ancestry. Marion has been con- 
sidered as belonging to the vulpina species (riparia of Mx.) 
which does not have continuous tendrils, neither does vinifera, 
the species to which Black Hamburg belongs. See, also, Annual 
Report of this Station, 1892, pp. 613-614. 


Arkansaw. Received from Jos. Hart, Fayetteville, Ark., 
1893. 


Beagle. Zab. X, (Lab., vul.). A black grape described in the 
Report of this Station for 1892, p. 615. Foliage good; vine very 
strong grower but has not been very productive here. Ripened 
this season about with Moore’s Early. 


Black Eagle. Lab. X vin. As grown here this is a strong 
vine with good foliage. It can not set fruit of itself but in the 
station vineyard where it stands near other varieties it is very 
productive. The clusters are very large and filled with large 
beautiful black berries. Flesh rich and melting with little pulp. 
Begins to ripen a little before Worden. See, also, Report of this 
Station, 1892, p. 616. 3 | 


Blanco. Lab. X, (Lab., vul., vin.). Originated by T. V. 
Munson, Denison, Texas. A seedling of Elvira by Triumph. 
Bunch rather loose, medium size; berry medium size, purplish 
red color, moderately tender pulp, sweet, good flavor. Has not 
proved productive here. See, also, Report of this Station, 1892,. 
p. 616. 


Brilliant. Zab. X, (Lab. vin., Bourg.. Bunch and berry 


larger than Delaware, not quite equal to Delaware in flavor and » 


quality as grown here. Moderately productive this season. 
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Berry of a fine red color, sweet, vinous with no foxiness ; pulp 
tender, juicy and of good quality. Season about with Concord or 
a little earlier. See, also, Report of this Station, 1892, p. 616. 


Brown. Received from W. B. Brown, Newburgh, N. Y., 1893. 


Campbell. (Zad., vin.). This grape produces beautiful large 
clusters of medium sized white berries. It is too late to ripen 
well in this locality, being usually somewhat later than Catawba. 
See, also, Report of this Station, 1892, p. 616. 


_Canonicus. JLab. X, (Lab., vul.). See Report of this’ Station 
for 1892, p. 617. This year the Canonicus continued its previous 
good record. While the vine has not been more productive than 
Worden yet it yields well and may prove a desirable acquisition 
to the list of white grapes in some localities. Ripens a little 
before Concord. 


Cochee. Received from Stayman & Black, Leavenworth, 
Kansas, 1893. 


Denison. ab. <A seedling of Moore’s Early that originated 
with Prof. T. V. Munson, Denison, Texas. So far as tested here 
it has not been productive enough to be valuable. 


Early Ohio. Zab. or Lab. X. A chance seedling received 
from C: S. Curtis & Co., Portland, N. Y., 1891. Thus far the 
vines have been moderately vigorous, and the foliage good. 
They bore well last season for young vines. Among more than 


one hundred and forty kinds fruited here this season the Early 


Ohio was one of the first to ripen its fruit being a few days 
earlier than Moore’s Early. Its fruit was not equal in quality to 
Moore’s Early this season. It is a purple grape. . 


Eclipse. Received from Stayman & Black, Leavenworth, 
Kansas, 1893. 


Elvicand. Cand. X,(cand., vul.,; Lab.\. A seedling of Elvira by 
Candicans that originated with Prof. T. 'V. Munson, Denison, 
Texas. In the Report of this Station, 1892, p. 622, it was recom- 
mended for further trial. After fruiting it another season the 
recommendation is repeated. The vine is very vigorous and pro- 


ductive; foliage good; fruit borne in compact handsome dark 


- 
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red clusters; pulp tender, sweet, vinous, juicy. Ripens about 
with Concord. 


Eumelan. (Lab., vin.).- In the report of this Station for 1892, 
pp. 608, 605, 623, it was noted that the blossoms of Eumelan 
were incapable of fertilizing themselves, and therefore this 
variety should be mixed with other varieties that blossom at the 
same time. This season the experiments in self-fertilizing the 
Eumelan were repeated, and two berries were secured from 
several clusters self-fertilized. While this changes the Eumelan 
from the class having “pollen self-irritant,” as noted on p. 603 of 
the report referred to, to the class “ partly self-fertile,’ yet so 
small a proportion of the self-fertilized blossoms set fruit that 
they are practically unable to fruit when self-fertilized, and 
therefore the Eumelan should be planted in mixed vineyards to 
secure the best results. 


Geneva. Lab. X, (Lab., vin.). The fruit of this variety may 
be kept through the winter. See, also, Report of this Station for 
1892, pp. 623, 624. 


Herald. Zab. or Lab. X. One of the earliest black grapes 
grown at this station. Vine vigorous and productive, foliage 
good ; bunch medium, compact; berry above medium size, poor 
in flavor and quality. See, also, Report of this Station 1892, p. 625. 


Hercules. Of the one hundred and forty-eight varieties of 
cultivated grapes exhibited by this statim at the World’s 
Columbian Exposition in Chicago, none attracted so much atten- 
tion or elicited so many inquiries as the Hercules. -Probably this 
was due to its resemblance to well-grown Black Hamburg. The 
berries are very large; clusters large, sometimes shouldered. 
Last season the fruit cracked and dropped badly, but these faults 
did not appear this season. The pulp is rather juicy, not tender 
and does not readily release the seeds. The flavor is good. The 


vine is very vigorous and productive. It develops very large 


leaves as well as very large fruit. Season about with Concord. 


Hopican. Zab. X, (Lab. vin.). Another season’s trial confirms 
the previous record of this variety. So far as tested here it has 
not proved worthy of cultivation. See Report of this Station, 
1892, p. 626. 
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Isabella Seedling. (Zad.) Foliage good, vine vigorous and 
productive. Fruit resembles Isabella in many respects but ripens 
a little later than Moore’s Early —about two days later this 
season. See Report of this Station for 1892, p. 636, “Seedling 
of Isabella.” 


Leavenworth. (Stayman & Black’s, No. 47.) Lab. A white 
Concord seedling received in 1889. It bore its first few clusters 
of fruit this season. [ruitdull greenish yellow with thin bloom; 
ripens about with Worden. Pulp juicy, tender, sweet or nearly 
so, slightly vinous, not high quality. 


Lindmar. Lab. X, (Lab., vin.). A seedling of Lindley by 
Martha, originated by Prof. T. V. Munson, Denison, Tex., and 
sent to this station for testing in 1886. Vine vigorous and pro- 
ductive. The average yield of four vines in 1893 was eight 
‘pounds and five ounces per vine. Season about with Concord. 
Cluster medium size, berry medium size, dull pale gr:en, nearly 
destitute of bloom; skin thin, tender, pulp moderately tender, 
juicy, agreeable, slightly vinous flavor, good quality but not equal 
to Diamond as grown here. Can not yet see any reason for its 
cultivation in this section. See, also, Annual Report of this 
Station for 1892, p. 628. 


-Magnate. Received in 1893 from Stayman & Black, Leaven- 
worth, Kans. 


Mendota. Received in 1893 from Stayman & Black, Leaven- 
worth, Kansas. 


Mills. Vin X, (Vin. Lad.). <A seedling of Muscat Hamburgh 
by Creveling. Vine vigorous and very productive of beautiful, 
large, black clusters. Bunch shouldered, compact; berry large, 
black, covered with bloom; skin thick; pulp firm but not tough, 
meaty, juicy with a peculiar flavor not agreeable to some. Seeds 
large and long, similar to those of Agawam. Ripens with Con- 
cord or a little later. 


Olita. (Bourg., Lab.) The report of this station for 1892 
recommended the trial of Olita as a table grape. Tuis season it 
has sustained its former good record. It was as productive as 
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Delaware, of which it is a seedling. Ripened this season before 
Concord. Bunch and berry somewhat larger than with Dela- 
ware; color an attractive pale yellowish green; skin thin, tough, 
covered with abundant bloom; pulp juicy, vinous, nearly or quite 
melting, of good quality and agreeable flavor; vine vigorous; 
foliage good. 


Omega. Received in 1893, from Stayman & Black, Leaven- 
worth, Kansas. 


Opal. (Lab. vin.). A white seedling of Lindley received in 
18386, from Prof. T. V. Munson, Denison, Texas. It is late and 
unproductive so far as tested here. See Report of this Station 
1892, p. 632. 


Osage. Received from Stayman & Black, Leavenworth, 


‘Kansas, 1893. 


Ozark. Received from Stayman & Black, Leavenworth, 


Kansas, 1893. 


Paradox. JLab. A seedling of Hartford by Iona, sent to the 
Station 1859 by W. D. Barns, Middlehope, N. Y. Vine moder- 


ately vigorous and productive; foliage good; clusters medium or | 


above, moderately compact, frequently double-shouldered ; berry 
medium size, dark purple with blue bloom, juicy, somewhat 
vinous, pure flavored, good quality. Season somewhat earler 
than Concord being about with Worden this year. See, also, 
Report of this Station 1892, p. 632. 


Paragon. (Burrs Wo. 15.) Lab. or Lab, X. A chance seedling © 


received here in 1868. Vine moderately vigorous, not so pro- 
ductive as Concord though it yields well. Season about with 
Concord or earlier. Cluster medium; berry medium, black; 
pulp moderately tough, juicy, somewhat vinous, good flavor and 
as good quality as Concord. See, also, Report of this Station 1892, 
p. 632. 


Pearl. (Vul. Zab.) A white grape of Concord season or later. — 


Cluster medium, compact; berry medium, white tinged with 
yellow. It has not usually been productive here, but this season 


the two vines averaged ten pounds of fruit for each vine. See, 


also, Report of this Station for 1892, p. 632. 
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Perfection. Received in 1893, from Stayman & Black, Leaven- 


worth, Kansas. 


Pulaski. Received in 1893, from Stayman & Black, Leaven- 
worth, Kansas. 


Randall. A white wine grape, originated more than twenty 
years ago as a chance seedling in the garden of Mr. Randall, 
Bayonne, N. J., and sent to this station in 1893, by Peter Hen- 
derson & Co., New York, N. Y., who furnished the following 
description: ‘“ Bunches large, often shouldered ; berries very large, 
red or maroon color; skin thick; little pulp; sweet and has the 
aroma of wine; wood long jointed, pretty hard; ripens before 
Concord. It is not injured by Phylloxera but is subject to 
mildew.” 


Roenbeck. (Vin.?) A chance seedling received from Peter 
Henderson & Co., New York, N. Y., in 18938, who furnish the 
following description: “First fruited in 1870. Bunches long, 
compact, well shouldered. Berries pale green, medium to large, 
with no pulp, melting, sweet. Skin thin, transparent. Ripens 
about with Concord. Wood short jointed and of light gray — 
color. Vine hardy and prolific. It evidently descended from 


the vinifera species, yet the root withstands Phylloxera.” 


Rustler. Lab. X, (Lab vin.). A white seedling of Lindley- by 
Martha. Cluster medium; berry medium or above, white ; pulp, 
sweet, juicy, tough, inferior to Diamond in quality ; season about 
with Concord ; vine vigorous ; foliage healthy. It was received 
in 1888 from Prof. T. V. Munson, Denison, Texas. It has not 
been very productive here. 


Trask. A chance seedling that first fruited in 1875. Received 
in 1893 from Peter Henderson & Co., New York, N. Y., who 
furnish the following description: ‘Vine not injured by 
Phylloxera and has not been known to mildew. Leaves smooth. 
Bunches large, long, often shouldered. Berries medium to large, 
brown or bluish black when fully ripe, without pulp, tender, 


‘melting, very sweet, vinous flavor. Ripens before Concord.” 


White Imperial. Received in 1893 from Stayman & Black, 
Leavenworth, Kansas. 
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List or Grapes GROWING IN THE STATION VINEYARDS IN 1893, 
not IncLupING StTaTION SEEDLINGS: ) 


Adirondack. 
Agawam. 
Aledo. 
Alexander Winter. 
Alice. 
Amber. 
Amber Queen. 
Ambrosia. 
America. 
Aminia. 
Antoinette. 
Arkansaw. 
Arnold’s No. 16. 
August Giant. 
Bacchus. 
Bailey. 
Barry. 
Beagle. 
Berckmans. 
Bertha 
Big B. Con. 
Big Extra. 
Big Hope. 
Big Red. See Dr. Collier. 
Black Delaware. 
Black Eagle. 
Blanco. 
Brighton. 
Brilliant. 
Burnet. 
Burr No. 15. 
Burr No. 19. 
Campbell. 
Canada. 
Canonicus. 
Carman. 
Catawba. 
Cayuga. 
Centennial. 
Champion. 
Chandler. 
Chautuaqua. 
Clevener. | 
Clinton. 
Cochee. 
Colerain. 
Concord. 
Cortland. 
Cottage. 


See Paragon. 


See Canada. 








See Nectar. 


See White Jewel. 


Creveling. 
Croton. 
Daisy. 
Delaware. 
Denison. 
Diamond. 
Diana. 
Doctor Collier. 
Doctor Hexamer. 
Doctor Warder. 
Downing. 
Dracut Amber. 
Duchess. 
Karly Dawn. 
Early Market. 
Karly Ohio. 
Early Victor. 
Eaton. 
Kclipse. 
Eldorado. 
Elsinburgh. 
Elvibach: 
Elvicand. 
Elvira. 
Emma. 
Empire State. 
Essex. 
Esther. 
Etta. 
Eumelan, 
Faith. 
Fern Munson. 
Frances B. Hayes. 
Gaertner. 
Geneva. 
(slenfeld. 
Gold Dust. 
Golden Grain. 
Gov. Ross. 
Green Mountain. See Winchell 
Grein’s Golden. 


See Hayes. 


| Hartford. 


Hartford Prolific. See Hartford. 
Hayes. 


' Herald. 


Herbert. 
Hercules. 


Hermann Jaeger. 
Highland. 
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Hopican. 
Hopkins. 
Illinois City. 
Tona. 
Isabella. 
Janesville. 
Jefferson. 


Jennie May. See Concord. 


Jessica. 
Jewel. 

Jordan. 
Juno. 
Lady. 
Lady Washington. 
Leader. 
Leavenworth. 
Lindiey. 

Lindmar. 
Linn 

Little Blue. 
Livingston. 
Lutie. 

Mabel. 
Magnate. 
Marie Louise. 
Marion. 

Mary. See Lindley. 
Mary’s Favorite. 
Massasoit. 
Mathilde. 
Maxatawney. 
Mendota. 
Merrimack. 
Metternich. 

Mills. 
Missouri Riessling. 
Monroe. 
Montefiore. 
_Moore’s Early. 
Nectar. 
Niagara. 
Noah. 
Northern Muscadine. 
Norwood. 
Olita. 
Omega. 
Oneida. 
Opal. 
Osage. 
Ozark. 
- Paradox. 
_ Paragon. 


See cg think 
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Pearl. 
Perfection. 
Perkins. 
Pocklington. 
Poughkeepsie Red. 
Prentiss. 
Profitable. 
Pulaski. 
Randall. 
Reagan. 
Rebecca. 
Red Bird. 
Red Eagle. 
Requa. 
Rochester. 
Rockwood. 
Roenbeck. 
Rogers No. 3. 
Rogers No. 4. 
Rogers No. 5. 
Rogers No. 9. 
Rogers No. 13. 
Rogers No. 14. 
Rogers No. 15. 


See Massasoit. 
See Wilder. 


See Lindley. 


See Gaertner, 
See Agawam. 


Rogers No. 19. See Merri- 
mack. 
Rogers No. 24. 
Rogers No. 28. See Requa. 


Rogers No. 32. 
Rogers No. 39. 
Rogers No. 41. 
Rogers No. 43. 
Rogers No. 44. 
Rogers No. 53. 

Rommel. 

Roscoe. 

Rustler. 

Rutland. 

Salem. 

Seedlings unnamed. 

Caywood No. 50. 
Edmeston No. 1. 

. 2, J. Shull. 

. 2, Gerbig. 

. 2, J. T. Thompson. 

. 5, J. T. Thompson. 

r 10, Gerbig. 

; 420, J. G. Burrow. 
Seedling of Isabella from G. A, 

Ensenberger, Sr. 
White from D. 8. Marvin. 
Senasqua. 


See Aminia. 
See Essex. 
See Barry. 
See Herbert. 
See Salem. 
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Standard. 


Stayman & Black's No. 4%. 


See Leavenworth. 

Telegraph. 
Trask, 
Triumph. 

Ulster Prolitic. 
Ulster. 
Vergennes. 
Victoria. 
Vitis estivalis, Mx. 
Vitis Arizonica, Engel. 
Vitis Berlandieri, Planch. 
Vitis Bourquiniana, Munson. 
Vitis candicans, Engel. 
Vitis Champini, Planch. 
Vitis cinerea, Engel. 
Vitis cordifolia, Mx. 
Vitis Doaniana, Mun. 
Vitis Labrusea, L. 
Vitis Lincecumii 
Vitis monticola, Planch. 

Vitis mustangensis, Buckl. 

V. candicans. 


See Ulster. 


See 
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Vitis Novo-Mexicana, Munson. 
See V. Solonis. 
Vitis Palmata, Engel. See V. 
rubra. 
Vitis Romaneti, Planch. 
Vitis rotundifolia, Mx, 
Vitis riparia, Mx. 
vulpina. 
Vitis rubra, Mx. 
Vitis rupestris, Scheele. 
Vitis Solonis, Sou. 
Vitis vulpina, L. 
W heaton. 
White Imperial. 
White Jewel. 
Wilder. 
Winchell. 
Witt. 
Woodruff Red. 
W orden. 
Wyoming Red. 


See YV. 


Total 


rene Cone nee 


VARIETY TESTS OF BLACKBERRIES. 
Blackberries grown at this station are on rather stiff clay loam 


well tile-drained and made fertile with stable manure. 


They are 


given no winter protection, so that their comparative hardiness 


may be the more readily determined. 


The lowest temperature 


experienced here last winter, 1892 8, was six degrees below zero, 


Fahr. 


Agawam. Canes stout, vigorous; prickles comparatively few i 


and small. 


in productiveness here in 1893. 


black, juicy, sweet, good in flavor and quality. q 

Ancient Britton. Canes strong and upright, with an abundance © 
Fruit not quite so large as that of Agawam — 
but sweeter, more juicy and of very good flavor. 
in productiveness at this station in 1893. 4 

Barnard. Canes vigorous, strong, with numerous prickles. — 
Fruit medium or above, nearly sweet, very good flavor, resemb- 


of large prickles. 


Slightly injured by the winter. 
desirable varieties thus far tested at this station. 


One of the most 
Ranks fourth 
Fruit medium or above, bright 










Ranks second 
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ling Snyder in this as well as in the tendency of some of the fruits 
to dry before ripening. The last annual report of this station 
speaks favorably of it as a new variety, but this year it ranks 


thirteenth as to yield. 
Carlo. Canes vigorous, arched, bearing slender branches and 


comparatively few and small prickles. Fruit small, with large | 
grains, juicy, slightly subacid, fair flavor. Ranks ninth as to 
productiveness for 1893. 

Dorchester. This variety was introduced over forty years ago. 
It is still catalogued by nurserymen and does well in some local-. 
ities. At this station in i893 it ranked first in yield. Canes 
vigorous, upright, with numerous strong prickles. Fruit medium 
or above, good color, sweet, juicy, good in flavor and quality. 

Early Cluster. Canes upright, moderately vigorous, prickles 
rather slender and not very abundant. Fruit small to medium, 
with small compact grains, moderately juicy, nearly sweet, good 
in flavor and quality, very early. 

Early Harvest. This variety, introduced several years ago, 
has sometimes been injured by the winters here. Last winter — 
about ten per cent of the bearing wood was injured. It ranks — 
third in productiveness for1893. Mature canes are red, moder- 
ately vigorous; prickles comparatively few and small. Fruit 
medium size, very juicy, sweet, fine flavor, very good quality, 

Early Mammoth. TZhompson’s Larly Mammoth. (From 
Cleveland Nursery Co., Lakewood, O., 1888.) One season 
the plants were killed to the snow line and last winter fifty 
per cent of the canes were injured. Canes vigorous, arched, 
quite red when mature; prickles numerous and slender. Berries 
small to very large, often imperfect, bright black, with large 
grains, very juicy, slightly subacid, good flavor and very good 
quality. Ranks tenth in productiveness for 1893. 

Eldorado. (Hrom FE. M. Buechley, Greenville, O., 1890.) 
Canes moderately vigorous, with numerous large prickles. Fruit 
medium size, fair flavor, sweet, juicy, good quality; grains 
medium to large. Has not been tested long enough to determine 
its merits in this locality. Ranks twentieth in productiveness 
for 1893, but the plants are not yet in full bearing. 

Erie. (Hrom Wm. Parry, Parry, NV. J.) Canes rather tender, 
nearly upright, vigorous, much branched; mature canes 
green, lightly tinged with red; prickles moderately abundant. 
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Fruit medium to large, nearly globular, moderately juicy, nearly 
sweet, good in flavor and quality. Ranks sixteenth in productive- 
ness for 1893. 

Evergreen. Oregon Hvergreen. (Hrom J. M. Ogle, Puyallup, 

Wash., 1888.) This belongs to a species quite distinct from that of 
the common varieties of cultivated blackberries. It is known to 
botanists as 2?ubus laciniatus, Willd. The flowers are of a pale 
lilac tint, *calyx segments prickly ; somewhat leafy; reflexed at 
apex ; leaflets tee to five, dissected and sharply serrated, puber- 
ulous beneath. Stems nearly terete, straggling. Prickles dilated 
at base. It is a species indigenous to central Europe. Dr. N. L. 
Britton informs us that it occasionaly escapes from cultivation — 
along the Atlantic sea board. 

Fruit small, with firm grains and hard core, subacid, inferior 
to any of our commonly cultivated varieties either of the high 
blackberry Rubus villosus, Act. or of the dewberries &. Cana- 
densis, L. or R. trwvialis, Mx. The canes were killed to the 
ground last winter, but a rank growth of new canes was produced 
during the summer. 

Plants of this same species were received last spring from 
Samuel Wilson, Mechanicsville, Pa., under the name of Oregon 
Evergreen. In Mr. Wilson’s catalogue for 1893, it is described 
as extremely hardy, very productive and of excellent quality. He 
quotes a testimonial from Oregon stating that fully five bushels 
of fine berries were produced from one plant in one season. 

Such results have not been secured at this station with the 
Evergreen. Although the plants which were set here in 1888 
blossomed quite fully this season, they,ripened but few fruits and — 
what fruit did ripen, as just stated, was of poor quality. | 

Lawton, see New Rochelle. 

Lincoln. Canes, vigorous, upright, with many strong prickles. 
Fruit small, good quality, juicy, sweet. Many berries are imper- 
fect. Unproductive. Of no value here. 

Lovett. Jewett. (Krom J. T. Lovett, Little Silver, LV. 7. 
1890.) Canes slightly injured by the winter, vigorous, upright, 
with many strong prickles. Fruit small to medium, juicy, good | 
quality, nearly sweet; many imperfect berries. Unproductive 
here. 

*Dict. Gard. Vol. III, p. 331, 
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Luther. A chance seedling found on the grounds of R. D. 
‘Luther, Fredonia, N. Y., and sent to this station for testing in 

1891. Canes strong, eehed with rather pale red bark and num- 
erous slender prickles ; vaniees injured by the winter. 

Fruit medium size, juicy, good quality, nearly sweet. Ranks 
eleventh in productiveness this year but the plants are probably 
yet too young to produce a full crop. 

Minnewaski. (Hrom A. J. Caywood & Son, Mar Weer NV ie, 
1889.) A cross of Kittatinny and a wild blackberry. 

It is rather tender here. Sixty-five per cent of the canes were 

| killed by the winter. Mature canes lightly shaded with red, 
much branched, bearing numerous prickles. Fruit medium or 
above, nearly globular, sweet, juicy, good in flavor and in quality. 
Ranks thirteenth in. productiveness for 1893. In 1890 it was 
noted *as a late berry of average productiveness. 

New Rochelle. Lawton. A wilding introduced many years 
ago. In many localities it is reported as tender but it has been 
grown for ten years at this station and is nearly hardy so far as 
tested here. Canes stout, bearing numerous strong prickles. 
Fruit medium to large, juicy, nearly sweet, good in flavor and in 
quality. - Ranks sixth in productiveness for 1893. 

Oregon Evergreen, see Evergreen. 

Snyder. Valued in some localities as a home and market berry 
on account of its hardiness, productiveness and good quality. Its 
fruit is small to medium in size and sometimes dries before ripen- 

ing. It has usually succeeded fairly well here but this season it 
ranks eighteenth in yield. Fruit juicy, of fine flavor and good 
quality. Canes stout, upright, with an abundance of large 
| prickles. 

_.___-Stone’s Hardy. ‘A chance seedling from Illinois, introduced 
several years ago. Oanes upright, rather slender, bearing numer- 
ous long prickles. . Fruit medium size, juicy, nearly sweet, good 
in flavor and in quality. Seems to behardy here. Ranks eighth 
. in productiveness for 1893. 

a Thompson's Karly Mammoth. See Early Mammoth. 

| Taylor. Taylor's Prolific. Seems to be hardy here. Mature 
canes pale green, slightly tinged with red and bearing numer- 
ous rather slender pickles. Fruit small to medium, grains 


* C, E. Hunn, Report of this station for 1890. 
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medium to large, moderately juicy, nearly sweet, very good 
flavor, good quality. Ranks fifteenth in productiveness for 1893. 

Wachusett. Canes moderately stout, purplish red when 
mature; prickles very few and small. fruit small, very good 
flavor, juicy, sweet, good quality. Ranks eleventh in produc- 
tiveness for 1893. 

Wilson’s Early. Originated about forty years ago in 
Burlington county, N. J. It is not quite hardy here. Canes 
moderately vigorous, low, arching, having red bark when mature 
and numerous small prickles. As grown here many of its fruits 
are imperfectly filled and the berries vary from small to large. 
The fruit is composed of large grains and is juicy, sweet and of 
good quality. Ranks nineteenth in productiveness for 1893. In 
some seasons it has been much more productive here than in 1893. 

Wilson Junior. Originated by William Parry, Parry, N. J., 
in 1875, from selected seed of Wilson’s Early, which it much 
resembles. Fifty per cent of its canes were winter killed last 
winter while not more than fifteen per cent of the canes of 
Wilson’s Early were injured. Canes much like those of Wilson’s 
Early, but with less red color in the bark. Berries medium to 
very large, with large grains; sometimes imperfect and with hard 
core. Fruit very juicy, very good in flavor and quality. Ranks 
seventeenth in productiveneas for 1893. 

The following is a list of varieties recently received. None of 
them has fruited here: 


BLACKBERRIES RECENTLY PLANTED AT THIS STATION. 


Black Chief, from I. H. Haynes, Delphi, Ind., 1893. 

Early King, from Ellwanger & Barry, Rochester, N. Y., 1892. 

Early Mammoth, from Cleveland Nursery Oo., Rio Vista, Vaz, 
1892. See also Early Mammoth, page 627. 

Ford’s No. 1, from Frank Ford & Son, Ravenna, O., 1892. 

Fruitland, from W. N. Scarff, New Carlisle, O., 1892. 

Mersereau’s Seedling, from J. M. Mersereau, Cayuga, N. Y., 
1893. 

Ohmer, from N. H. Albaugh, Hepner. O., 1892. 

Oregon Evergreen, from Samuel Wilson, “Meotanieeeies Pa., 
1893. See Evergreen, page 628. 

Reyner, from 8. R. Alexander, Bellefontaine, O., 1892. 





P: ‘e iccece A L W. Carr & Co, BAG, ne 1892. 





~ Woodland, from W. H. Phillip, Staunton, Ind., 1892. 


_ The following table shows the yield of the blackberries fruited ‘y 
at this stationin 1893. Five hills of each variety were originally 
set. No winter protection has been given in any instance and 


therefore with some tender varieties which have been partially 


killed out, the yield given is for the remnant of the original five 





hills. The date when the plants were set is also stated, so that — ie 


the difference in age may be noted when comparing varieties. 
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The most productive blackberry at this station in 1893 was 
Dorchester, an old variety which is esteemed in some localities for 
its productiveness and for the good quality of its fruit. Ancient 
Britton, which for 1893 ranks second, yields medium size fruits of 
excellent quality. Early Harvest has also made a good 
record here except that it is sometimes injured by winter. 
Agawam, fourth in productiveness for 1893, succeeds well on this 
soil and is considered one of the most valuable varieties thus far 
tested at this station. Snyder has usually done well here but 
this season, for some unknown reason, it has been quite 
unsatisfactory. 





VARIETY TESTS OF DEWBERRIES. 


The dewberries grown at this station are given no winter pro- 
tection. The canes lie prostrate on the ground where they are 
partially covered by snow. With this treatment from twenty- 
five to thirty per cent of the Bartel.and Mammoth canes were 
winter killed last winter, and Lucretia lost about one-fourth of 
its bearing wood from the same cause. The fruit of the Bartel 
and Mammoth as grown here are very similar and the general 
habit of growth is much the same. Their fruiting season is 
somewhat shorter than that of Lucretia, and in quality they are 
inferior to that variety. The following table shows the yield of 
these three varieties in 1893: 


Taste I]-— Yrerp or Dewserrrizs, 1893. 














arr be NAME. eis In marketable condition. 
1893. Ounces. 

ee 1888-\  Dartelac ei. cnteisse-Soc0- 72 | July 19 to 31. 

Beas 1888 | Lucretiati.. -nkss... 112 | July 19 to August 4. 

Bearers. 1888 | Mammoth y) 3c/5.5..\. 75 | July 19 to 27. 








—— ——— 


Comparing this table with table 1, it is seen that the dewber- 
ries are in marketable condition about ten days before black- 
berries ripen to any extent. Their fruit is very juicy and 
refreshing, but inferior in flavor and quality to that of the 
blackberries. 
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Bauer. Two varieties of the dewberry were received at this 
station for testing in 1890, from J. O. Bauer, Judsonia, Ark. Mr. 
Bauer says he is not introducing either of these varieties and neither 
of them has been named. They are too tender forthis locality, at 
least without winter protection. They have been killed nearly to 
the ground each winter since they were set and therefore have not 
fruited here. One has green bark, hairy and prickly, with char- 
acters of the southern dewberry, Rubus trivialis. The other is 
remarkable for its purple tinged foliage. Its young canes have 
many prickles and are densely covered with long, reddish purple 
hairs, not stiff enough to be called bristles. 





VARIETY TESTS OF RASPBERRIES. 


Sixty-six varieties of raspberries, fruited at this station in 1893, 
six of them for the first time. Of the former number seven are 
purple, nine are yellow (white), nineteen are black and thirty-one 
are red. It is thought best in this report to group the raspberries 
according to the color of their fruit, and to note the botanical 
classification in the text whenever it seems desirable. 

Raspberries are grown at this station on fertile, well-drained 
clay loam. The land slopes gently to the south. The plants 
have heretofore been cultivated in hills and given clean culture 
throughout the season. The old wood has been removed in the 
fall. Except when expressly otherwise stated the notes given 
below are based on the characters of the plants as observed at 
this station. The rank as to yield is given for each group separ- 
ately, that is to say, red berries are compared as to yield only 
with red berries, purple berries with purple berries, etc. 





Brack RaspBerrizs.— Nores on VARIETIES. 
Rubus Occidentalis, L. 
Ada. (From M. Crawford, Cuyahoga Falls, Ohio, 1888.) 
Fruit in 1893 was small, firm, of fair quality and nearly sweet. 


It ranked eleventh in productiveness. No other variety this year 
gave so large a per cent of its yield late in the season as did Ada 
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but the amount of fruit produced was comparatively small. The 
station notes for 1890 state that * “the growth was very vigorous 
and that the plants were of more than average productiveness ; 
season late; fruits usually large, firm and very showy.” *In 
1891 it was noted as the latest black raspberryefruited that year. 

American Everbearing. rom Cleveland Nursery Co., Ltio 
Vista, Va., 1892.) Fruit medium or above, moderately firm, 
juicy, mild, subacid, but nearly sweet when fully ripe ; mid season. 
First picking July 8, last picking July 20. Also the last of 
August and through September a considerable amount of fruit was 
produced. This being the first crop the productiveness is not 
given. 7 

Arctic. (Hrom unknown donor, 1892.) Fruit mid season, 
medium to large, moderately firm, juicy, sweet. Productiveness 
not given since this is the first crop. 

Brackets 101. See Lotta. | 

Carman. (Hrom G. H. &{J. H. Hale,, South Glastonbury, 
Conn., 1888.) 

Ranked seventh in yield for 1893. It gave more than one-fifth 
of its crop early in the season and the greater part of its fruit 
was picked before the Ohio came fully into its fruiting season. 
Its fruit was medium in size, firm,!mild subacid, moderately juicy, 
good in quality and in flavor. The station notes for 1890 say,* 
‘a good variety to plant for extra early; fruits of good size, fine 
color, high flavor, borne in large clusters that had but few fruits 
blasted.” *In 1891 it was called the earliest black raspberry 
tested that season. ' | 

Earhart. Earhart Everbearing. (From G. H. & J. H. Hale, 
South Glastonbury, Conn., 1889.) The first variety to ripen its fruit 
at this station in 1893 it was also the most unproductive. Fruit 
medium size, dull black color, neither very juicy nor pulpy, firm, 
crumbling, sweet and of good flavor. A chance seedling found 
in the woods in Mason Co., Ills., in 1870. 

Ebony. (From W. W. Farnsworth, Waterville, Ohio, 1890.) 
Plants vigorous. Fruit mid-season, medium to large, firm, very 
seedy, moderately juicy, sweet, good quality. It ranked tenth in 
productiveness for 1893. 


* C, E. Hunn, in reports of this station for 1890 and 1891. 
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Hale’s Early. (rom G. H. & J. H. Hale, South Glaston- 
bury, Conm., 1888.) Fruit medium early in 1893, medium size, 
firm, seedy, moderately juicy, sweet, very good flavor. It ranks 
twelfth in yield for 1893. Notes of this station in a previous 
season call it “a vigorous grower, bearing small fruits with a 
white bloom which detracts from the attractiveness of its color; 
clusters large with many fruits blasted.” 

Hilborn. (Lrom F. R. Palmer and Son, Mansfield, Ohio, 
1889.) A chance seedling originated on the grounds of W. W. 
Hilborn, Leamington, Ontario. In 1890, the first year it 
fruited at this station, it was noted* as a “sturdy grower, pro- 
ducing large slightly conical fruits, season medium to late.” In 
1891 + it was the most productive black raspberry tested at this 
station. This year, 1893, it ranked third in productiveness, 
bearing moderately firm, juicy fruit, medium to large size, sweet 
and very good in flavor and quality. This variety seems to be 
worthy extended trial on account of its productiveness, vigor 
and excellent fruit. | 

Lotta. Brackett’s, No. 101. (from G. C. Brackett, Lawrence, - 
Kan., 1890.) Fruit large, handsome bright black color, firm, 
moderately juicy, sweet, somewhat seedy, very good in quality ; 
mid-season. It ranks ninth in productiveness in 1893. 

Lovett. (rom J. T. Lovett, Little Silver, N. J., 1890.) 
Originated with Mr. Ezra Wood, Jefferson Co., Ind., and intro- 
duced in 1891 by J..T. Lovett & Co., Little Silver, N. J. When 
first fruited at this station in 1891 it was reported ast “one of 
the earliest varieties; fruit firm and of good size; growth vigor- 
ous.” In 1893 it ranked eighth in productiveness. It was 
medium early, yet had ripened one-half its fruit by the time the 
Ohio gave its first picking. Fruit large, fine black color, mod- 
erately juicy, firm, sweet and of very good quality. | 

Mills No. 1. (From Chas. Mills, Fair Mount, N. Y., 1891.) 
Seedling of Gregg (X. Tyler?). Growth very vigorous, slightly 
injured at the tips by the winter. Fruit large, firm, seedy, mod- 
erately juicy, sweet and of good flavor and quality. Ranks fifth 


on the list for productiveness in 1893 and second only to Mills 


No. 15 in the amount of fruit produced late in the season. 


*C. E. Hunn, in report of this station for 1890. 
+ C. E. Hunn, in report of this station for 1891. 
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Mills No.7. (From Chas. Mills, Fair Mount, N. Y.,1891.) Seed- 
ling of Gregg (X. Tyler?). Growth very vigorous; tips of canes 
slightly injured by winter. Fruit large to very large, moderately 
juicy, sweet, good in flavor and quality. Zhe most productwe | 
blackcap on the station grounds in 1893, and in the whole rasp- 
berry plantation exceeded in yield only by Shaffer and Columbian. 
First fruit picked July 10; last picking Aug. 1; four-fifths of the 
crop was picked within the six days from July 14 to July 19 
inclusive. It seems to be worthy extended trial. So far as tested 
here it has proved to be a desirable acquisition to the black rasp- 
berry list on account of its very large size, fine appearance, good 
quality and productiveness. It appears to be as hardy as Shaffer. 

Mills No. 15. (From Charles Mills, Fair Mount, NV. ¥., 1891.) 
Seeding of Gregg (X. Tyler?). Growth very vigorous; canes 
injured by ne twice as much as were those of Mills No. 7. 
Fruit medium to large, firm, fine flavored, juicy, sweet, very 
good to best in quality. In productiveness it ranked second on 
the list in 1893 and wm yield of late fruit it stood jirst. First fruit 
ripe July 7; first picking July 10; last picking August 1. It 
appears to be less desirable than Mills No. 7, because it is hardly 
so productive, more tender in winter and produces smaller fruit ; 
the fruit is of finer flavor and quality than that of No. 7. 
Further testing is necessary to determine more fully the com- 
parative value of these two varieties. 

Older. (From Coe & Converse, Ht. Atkinson, Wis., and R. D. 
McGeehon, Atlantic, Jowa, 1892.) Fruit mid-season, large, firm, 
moderately juicy, rich subacid. Rank as to yield not given since 
this is its first crop. es 

Smith's No.2. (From B. Ff. Smith, Lawrence, Kansas, 1889.) 
Rank as to yield can not be given since we have but one plant of 
this kind. Fruit medium size, firm, juicy, sweet, very good in 
flavor and quality. 

Smith’s Purple is apparently a black raspberry of pare color. 
In everything but the color of its fruit it strongly resembles 
Rubus occidentalis, L. It is noted below under the purple 
raspberries. 7 

Smith’s Prolific. (Hrom Hera G. Smith, Manchester, NV. Y., 
1889.) In previous years it has made a good record here but this 
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season it has failed to hold its former high rank in productive- 
ness. The canes were damaged at least thirty per cent by the 
winter while other black raspberries in the same plat. remained 
uninjured. In 1891 it ranked second in alee ne} this 
season (1893) it ranked thirteenth. 

Fruit bright black color, médium to large, very Vie not very 
pulpy, moderately juicy, sweet and of good quality. 

Spry’s Early. (from Coe & Converse, Kort Atkinson, Wis., 7 
1888.) Plants vigorous; fruit medium size, good black color, 
firm, juicy, nearly sweet, of very good flavor and quality. 
In productiveness in 1893 it ranked fourth, and as an early variety 
it took the lead of all black raspberries tested here this season. 
In 1890 it was noted “as an abundant cropper of vigorous 
growth,” * and in 1391 was noted * as “ not early.” 

Winona, (trom k. Johnston, Shortsville, NV. ¥.) Fruit mid- 
season, large, juicy, firm, sweet, good quality. Rank as to yield 
not given as this is its first crop.* 


TaspLE IL1.— SHowing RELATIVE PRODUCTIVENESS AND KARLY AND 
Late Yuievp or Brack RaAspBeRRIES In 1893. 
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Karty Brack Raspserriss. 

In 1893 the greater part of the black raspberry crop at this 
station ripened within the eleven days from July 10 to July 20, 
inclusive. Those kinds which ripened a considerable portion of 
their crop prior to July 10 are classed as “early,” while those 


*C, E. Hunn, in report of this station for 1890 and notes for 1891, 
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which ripened a considerable portion ‘of their crop after July 20 
are called late for this season. With this standard in view a 
consideration of table III shows but three varieties on the list 
which were early in 1893. Ranked according to their yield up 
to July 10 these three varieties stand: 


4 , 3 
Taste 1V.— Earty Briack Raspperrizrs RANKED ACCORDING TO 
Yrrtp Prior to Jury 10. 





Date of first | Ounées yielded Total yield Rank as to 


NAME. picking. before July 10. in ounces. total yield 1893. 
Spry’s Early .....| July 8 64 237 BAe 
RUBIIIAT pews. os July 8 33 150 7 
ACT B YG)... id 2 0 July 6 8 48 | 15 








Spry’s Early has made a good record here this season, being 
“not only early but also very productive. Carman also proves to 
be a desirable early sort. Except in its earliness, Earhart, as 
grown here, has failed to develop any points of superiority over 
standard varieties. Not only is it unproductive, but its fruits are 
not superior in quality, and their dull color renders them 


unattractive. 
Lats Buack RASPBERRIES. 


As explained above in discussing early black raspberries, those 
kinds which ripened a considerable portion of their crop after - 
July 20 are classed as “late” for this season. An examination 
of table III, shows that four varieties yielded more than one- 
fifth of their crop after July 20. Ranked according to the 
amounts yielded after July 20, these four varieties stand: — 


~ 


Taste V.— Late Brack Raspsperries RANKED ACCORDING TO 
Yretp AFTER JuLy 20, 1898. 










Date of last 


Ounces yielded Total yield in Rank as to 
picking. 


NAME. after July 20. ounces, 1893. yield, 1893. 








Mills No. 15 .....| August 1 


104 416 
Mills No. 1 ......] August 1 88 207 
PRGA ts kei teas DUlyo ned 50 101 
48 180 


Ohio ........+-.. July 31 


a 


i f 
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Ada ripened a larger per cent of its crop as late fruit than did 
- any other variety, but the amount was comparatively small and 
the total yield for the season was unsatisfactory. Mills No. 15, 
gave an excellent late yield. It has not been so hardy here as 
Shaffer. Mills No. 1 also gave a good late yield. It has been 
injured but slightly by the winter and has been hardier than 
Mills No, 15, but it is less productive and its fruit is not so desir- 
able for dessert use. The Ohio is a standard late berry much 
used for drying. 


List or Brack RAspsBeRRIES SET IN THE SprRING oF 18938. 


Eureka, from W. N. Scarff, New Carlisle, O. 

Haynes Seedling, from J. H. Haynes, Delphi, Ind. 

Kansas, from A. H. Griesa, Lawrence, Kan. 

Manwaring No. 1, from C. H. Manwaring, Lawrence, Kan. 
Mohler, from D. M. Mohler & Co., New Paris, O. 


PURPLE RASPBERRIES. 


Addison. (From L. M. Macomber, North Ferrisburg, Vt., 
1890.) Fruit medium or above, firm, juicy, very good quality 
_ and with the flavor of the red raspberry. The new canes are 
‘ purplish red approaching in c lor some of the red raspberries; 
the habit of growth very much resembles the black raspberry 
and the plants are propagated by tips as are black raspberries. 
Canes vigorous, hardy and moderately productive. 

_ LBabeock’s Seedling. (Krom Daniel W. Babcock, Dansville, 
JV. Y.,1892.) Plants productive, vigorous, with canes of a pecu- 
liar purplish color and thickly beset with weak prickles. Fruit 
crumbles badly. Since this is its first crop at the station the 
plants are too young to determine its rank as to productiveness. 
Cardinal. (From A. H. Griesa, Lawrence, Kan., 1891.) Fruit 
large, soft, juicy, not so dark colored as Shaffer and better fla- 
vored than that variety. In flavor it resembles somewhat the 
red raspberries. On our grounds it seems to be hardier than 
Shaffer. Its canes showed no injury from the winter in 1893. 

| 51a 
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Columbian. (Yrom Jos. T. Thompson, Oneida, N. ¥., 1891.) 
The most productive of all the raspberries fruited on the station 
grounds this year. Fruit large to very large, moderately juicy, 
moderately firm, nearly sweet, somewhat darker in color than 
Shaffer but sweeter and better flavored. So far as tested here 
its growth has been rather more vigorous and also somewhat 
more subject to injury by winter thanhas the Shaffer. It begins 
to ripen a little later than Shaffer and likewise continues to ripen — 
fruit after the fruiting season of Shaffer has closed. It was still 
ripening fruit Aug. 7 when the bushes were dug out to prepare a 
site fora new building. It gave the larger part of its yield - 
between July 18 and August 2, while Shaffer gave the greater 
part of its yield between July 16 and July 28. 

Muskingum. (F7om F. R. Palmer & Son, Mansfield, O. 
1889.) Fruit medium to large, soft, moderately juicy, somewhat 
acid in flavor, good quality. Canes vigorous, injured a little by 
the winter. On the whole, so far as tested here, it is not so desir- 
able as some other purple varieties. 

Shaffer, Shaffer's Colossal. A standard purple berry, much 
- esteemed for canning. [Fruit large, juicy, moderately firm, fair 
flavor, pleasant subacid. Plants vigorous and productive. 

Smith's Purple. (From B. F. Smith, Lawrence, Kan., 1891.) — 
Except that its fruit is purple this variety has all the character- 
istics of a black raspberry. Fruit medium size, good quality, with © 
. black raspberry flavor. Its productiveness can not be given this — 
season. ime 

All the varieties described above are propagated by tips. Two © 
of them, as noted below, are remarkable for their divergence - 
from the normal type in flavor. Addison, having the habit of — 
growth of the-black raspberry, has purple fruit with the flavor 
of the wild red raspberry, [ubus strigosus. Smith’s Purple in 
the character of its canes and foliage, as well as in the flavor of 
its fruit, is like the black raspberry. Its fruit is reddish purple 
in color. 3 . 

The following table shows the comparative yield of the 
purple raspberries which were in full bearing at this station 
in 1893. 
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Taste VI.— Tasrs Suowine Revative PropuctivENness AND HARLY 
AND Late Yrecp or PoreLte RaspBerries In 1893. 
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Compared with the early black raspberries none of the purple 
varieties named above may be called early, but five of them may 
be called late. Ranked according to the amount of their crop 
ripened after July twentieth these five varieties stand: 


Taste VII.— Late Purrite Raspperries RankED ACCORDING TO 
Yretp AFTER JuLy 20, 1893. 





Ounces Total yield 
NAME. vpieking. [Pieldedagter] in ounces, | Teta Teas, 
MUU OIA TUS tary: See Ss ao x (ef0 scree LY oe {371 +534 1 
Merem Unite OSE Stee NG b ovanets tare cis Aug. - 1 252 418 3 
ee RIBOT A ol chi ctsisberkacr pit taS ane ae Aug. 38 245 521 2 
BEEN OU 0's 27 alas nfs tials tae, 5 Aug. 8 96 146 4 
Meton. BAcan July 31 48| . 148 5 








On consulting table V it is seen that the highest yield of any 
of the black raspberries after July 20 was one hundred and 
four ounces. Three purple berries exceed this and one of them 


*Before the fruiting season of Columbian closed the plants had to be dug 
out to prepare a site for a new building. The total yield and per cent of late 
yield would therefore be somewhat greater than that given above. 

+ See note, Table VI. 
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alone, the Columbian, gave more than three times this yield of late 
fruit. Like the red berries the purple berries, as a class, ripen a 
considerable amount of their crop after the black raspberries, as 
class, have done fruiting for the season. In order that the late 
yield of the purple berries may be compared with that of the 
red raspberries as shown in table [X they are ranked in the fol- 
lowing table according to their yield after July 24: 


Taste VIII. —Latre Purrpite Raspperrizs RANKED ACCORDING TO 
YIELD AFTER JuLy 20, 1893, 








NAME. Per aR aE after peal Lea after 
CORSE 6 eR A eS de a Re a 4] | *920 
ETAL elie Me ey, mie Malle ete e 29 122 
PEILO Ma yi ihass SCR orto ee cee eae 19 100 
CS LUTEL NEES 0 SSPE Oe Ae 35 52 
PAPI TE po are eh ce aetna 14 21 








The purple berries in more than one instance fall below red 
varieties in the per cent of the crop ripened late in the season, 
yet, on account of greater productiveness, Columbian and Car- 
dinal give a larger yield of late fruit than does any of the red 
berries and Shaffer is exceeded in this particular by but one of 
the red berries. 


Rep RaAspsBERRIES. 


_ Rubus Strigosus, Mx. ‘‘ Wild red raspberry.— Thickets and hills, Labrador 
to New Jersey and South in the mountains to North Carolina, West to Minne- 
sota and Missouri.” Gray. 

Rubus Ideus, L. ‘‘ Cultivated from Europe for the fruit, beset with 
straight, slender prickles or many of them mere bristles ; leaves thicker and 
_ fruit firmer than in Strigosus; fruit red or yellowish.” Gray. 

Clarke. A well known old variety and one of the most pro- 
ductive tested at this station. It is not a favorite with market 
growers. It is one of the /dwus type having upright, tall, prickly 


canes and thick, wrinkled leaves. It spreads readily and widely 


* See note, Table VI. 
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by suckers. Fruit medium to large, turning dark red when 
fully ripe, juicy, moderately firm, very good in flavor and 


quality. 


Cline. (rom G. W. Cline, Winona, Ont.) Received here in 
spring of 1893. We have not yet seen its fruit. A chance seed- 
ling said to be very early. 

Coleman’s No. 1. (From M. H. Coleman, Geneva, N. Y., 
1889.) Growth moderately vigorous. Fruit large, moderately 
firm, juicy, nearly sweet, very good in flavor and quality. Mod- 
erately productive. 

Crimson Beauty. Introduced several years ago. Fruit small 
to medium, soft, good. Plants unproductive. Canes tall, 
upright, somewhat bristly, of the Strigosus type. 

Cuthbert. Holds first rank thus far against all new comers as 
a market berry. Can see no difference between this and Quin- 
by’s Favorite * except that at this station the latter was more 
productive this year than the former; this holds true not only 
in comparing Cuthbert set in 1888 with Quinby set in 1890, but 
also in comparing the two varieties both set the same year on 
different portions of the same garden plat. Last year Cuthbert 
took fourth rank as to productiveness among the reds, while the 
Quinby ranked seventh. The latter, however, had been set but 
two years and had hardly come into full bearing, while the 
Cuthbert had been planted four years and was in full bearing. 
Should the Quinby prove to be an improved strain of Cuthbert 
it would possibly be worth propagating as such. Further test- 
ing will be necessary to decide this point. 

Early Pride, Zhompson’s Karly Pride. (rom Cleveland 
Nursery Co., Hast Rockport, O., 1888.) Canes upright, vigorous, 
of Strigosus type. This season it ripened sixteen per cent of its 
crop prior to July 13, being exceeded in this respect by but three 
varieties on the list. Fruit medium size, firm, moderately juicy, 
good in flavor and quality. Canes upright, bristly, vigorous and 
hardy. ‘This season it was unproductive, ranking twenty-third as 
to yield; it ranked fifth in 1891+ and was called productive in 
1889.+ 


* See also EK. Williams, Vol. IV, Garden and Forest, p. 592. 
+C. E, Hunn in report of this station for 1891. 
tC. E. Hunn in report of this station for 1889. 
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Early Prolific, Thompson’s Early Prolific. (From Cleveland 
Nursery Co., of East Rockport, O., 1888.) Canes of Strigosus 
type, somewhat slender, nearly free from prickles, bright dark 
red, upright, vigorous. It was not early this season for it gave 
but five per cent of its crop before July 13, while other varieties 
had at that time yielded from thirteen per cent to forty- 
seven per cent of their crop. It gave twenty-nine per cent of 
its yield after July 24 and is therefore classed with the late 
berries for 1893. In productiveness it ranked nineteenth. Canes 
were injured by the winter as much as those of Shaffer. 

Fruit paler red than that of Early Pride, more juicy, medium 
size, firm, good quality. 

Erie, Gladstone, Carpenter's No.2. Canes vigorous, moderately 
productive. Sometimes it has bornefruit in the fall, thus making 
good its claim to a place in the “everbearing” class. Its canes 
were injured somewhat by the winter 1892-3. Its record at this 
station has been as follows: 1887+ productive, in 1888 ¢ unpro- 
ductive, in 1889 + productive, in 1890+ very productive. On the 
whole it has not compared favorably here with the best of the 
older varieties. } 

Fruit medium or above, rather soft, moderately juicy, good 
quality, nearly sweet, crimson or purplish. red when very ripe. 
It ranks fifteenth in productiveness for 1893. 

Genesee. (/rom Z. H. Harris, Rochester, V.¥Y., 1888.) Fruit 
large, scarlet, soft, good quality. Canes of Jdewus type, 
moderately vigorous, tender. Ninety per cent of the canes killed 
to the ground last winter with a minimum temperature of six 
degrees below zero. 

Gladstone. See Ertz. Originated by Charles Carpenter, Kel- 
ley Island, Ohio, and first disseminated under the name of Erie. 

Hansell. I[ruit medium size, bright red, firm, moderately 
juicy, good quality, not very productive here. But four per cent 
of its crop was picked prior to July 13 while at that time 


{M. H. Beckwith in reports of this station 1887 and 1888. 
+C. C. Hunn in reports of this station 1889 and 1890. 
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Rancocas had yielded forty-seven per cent of its crop and several 
other sorts had yielded a considerable portion of their crop. See 
table IX, p. 651. 

Harris. (“rom Z. H. Harris, Rochester, N. Y., 1889.) Vig- 

orous but dwarf canes of strigosus type. Fruit medium to large, 
moderately pulpy and juicy, firm, fine flavor, very good quality, 
nearly sweet. So far as tested here its fruit keeps better after 
being picked than does Cuthbert. Further testing will be neces- ° 
sary to compare it with other standard sorts as to productiveness 
and season of ripening. 
_ Lost Rubies. An old variety now generally discarded. On 
the station grounds it has been neither hardy nor productive. Its 
blossoms appear to be practically incapable of fertilizing them- 
selves. Turner and Brandywine are said to fertilize Lost. Rubies 
so that it will produce satisfactory crops. We have not tested 
this claim. 

Meredith Queen. Introduced about ten years ago by E. J. 
Brownell, Franklin, N. Y., from whom we received it. Canes 
sucker freely, and are vigorous but not hardy. Fruit medium : 
size, reddish salmon color, juicy, moderately firm, good. Season 
late; pla: ts not very productive. ; 

Miller’s Woodland. Suckers freely. Canes moderately vigor- 
ous, hardy, strigosus type. Fruit bright crimson, medium size, 
not juicy, firm, good quality; midseason to late. It does not 
rank high either in productiveness or as a late berry. 

Montclair. A chance seedling on the grounds of E. and J.C. 
Williams, Montclair, N. J. Fruit medium to large, juicy, moder- 
ately firm, mild subacid, pleasant flavor, good quality. Plants 
moderately productive this season. So far as tested here it has 
proved inferior to standard varieties. | 

Naomi. Originated in the garden of Gov. Wood, Cleveland, 
O., and introduced by Chas. Carpenter, Kelley Island, O., from 
whom the station received it in 18*6. The plants have several 
times been quite seriously injured by the winter. The canes and 
foliage show indications of /dwus blood. Growth vigorous. Fruit 
large, soft, mild subacid but nearly sweet when very ripe, juicy, 
pleasant flavor, good quality. Nanks tenth in yield for 1893, 
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-- Olathe. Stayman’s No.5. (From Stayman and Black, Leaven- 
worth, Kan., 1888.) Canes rather slender, vigorous, upright, dark 
red color, strigosus type. Fruit large, firm, juicy, good quality, — 
good color. In productiveness for 1893 it ranks about with 
Clarke which stands fifth on the list. As a late berry it stands 
third on the list for 1893, being surpassed in this feature only by 
Cuthbert and Royal Church. The first good picking was made 

‘July 17 and the last July 31. Its fruiting .season was from 
July 15 to August 8, 1893. *The plants were set in 188%, bore 
a heavy crop in ’90, ranked sixth in productiveness among the 
reds in ’91 and first in ’92. It may prove valuable in some 
sections and we spec it for trial. 

Parry’s No. (From Wm. Parry, Parry, NV. J., 1888.) 

Canes strong, aad upright, vigorous, strzgosus type. Fruit 
medium to large, firm, moderately juicy, mild subacid, good 
quality. It ranks sixth as to productiveness in 1893 and fourth 
as to the yield of late fruit. Its fruiting season was from July 
13 to August 12, but the heaviest pickings were from July 17 to” 

_ August 3. The originator has discarded this variety because it 
has not proved superior to other varieties already introduced. 

Parry’s No. 2. (From Wm. Parry, Parry, NV. J., 1888.) 
Strigosus type, vigorous, upright. Fruit large, firm, moderately 
juicy, mild subacid, very good in flavor and quality. It ranks 
ninth as to productiveness for 1893 and eighth in the yield of late 
fruit. Season, midseason to late. It has not proved superior to 
varieties already in cultivation and the originator has therefore 
discarded it. 

Philadelphia. A well known old variety bearing dark crimson 
fruit, midseason, medium size, rather soft and disposed to crumble. 
It is now generally superseded by more desirable sorts. It 
ranked eighth in productiveness for 1893. 

Pomona. (rom Wm. Parry, WV. J., 1888.) Canes modemtate 
vigorous, upright, of strigosus type with a suggestion of Jdeus 
blood in the foliage. Fruit large, fine scarlet color, moderately 
firm, juicy, nearly sweet, very good in quality and flavor. In 
yield for 1893 it ranked about with Royal Church which stands — 





*C. E. Hunn, reports of this station for 1890, ’91 and ’92. 
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second on the list. It has made an excellent record here, and is 
considered one of the most desirable, home raspberries on the 
grounds. Thirteen per cent of its crop was picked before July 
13, and seventeen per cent a‘ter July 24, thus showing that it 
has a long fruiting season. Mr. Parry has discarded this variety 
because he has not found it valuable. If it will do as well in 
other localities as it has done here we believe it is worthy of 
introduction as a home and local market variety. 

Pride of Kent. (From Le. S. Edwards, Highland, Col , 1892.) 
Canes strong, vigorous, of /wdus type. Was not injured last 
winter though the thermometer fell to six degrees below zero. 
Fruit large to very large, very soft, delicious flavor, very good in 
quality. Its rank as to productiveness is not given since this is 
its first crop at the station. 

Quinby, Quinby’s Favorite. See Cuthbert. 

Rancocas. A chance seedling from the grounds of A. Hansell, 
Burlington county, N. J. An early variety but unproductive 
here. Although it ripened nearly one-half its fruit before 
July 13, it ranked third as to the amount of early fruit pro- 
duced. See table IX, page 651. Fruit small to medium, fair 
flavor, juicy, soft. 

Reder. Canes moderately vigorous. Fruit medium size, good 
scarlet color, juicy, moderately firm, very good quality, midsea- 
son to late. Ranks twelfth as to productiveness for 1893. 

Reliance. Originated by O. L. Feiton, Merchantville, N. J., 
and introduced about fifteen years ago. Canes viyorous, of 
strigosus type. Fruit crumbles slightly, small to medium in size, 
crimson color, soft, Juicy, sweet, very good quality, midseason, 
not very productive here. Ranks about with Early Prolific as 
to yield. 

Royal Church. (4 chance seedling from Loyal Church 
Harrisonville, O.,1891.) Notwithstanding the fact that the canes 
were injured somewhat by the previous winter it franks second as 
to productivencss for 1893. Grains large, pulpy; fruit large, 
moderately juicy ; very good in flavor and in quality ; somewhat » 


disposed to crumble. First ripe fruit Julv 11, first good picking 
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July 17, last good picking Aug -3, last picking Aug. 12. We 
consider it worthy of trial for the home garden at least. 

Canes vigorous, of strigosus type with a suggestion of some 
other species in the prickly curving canes tinged with reddish 
purple and in the purple tinge of the foliage. 1n its late fruiting 
season it resembles the purple berries. In the wrinkled leaves 
Mr. Hunn sees a resemblance to 2. Jdwus. See Annual Report 
this station 1892, p. 690. | 

Superb. Originated with J. Churchman, Burlington, N. J., 
about twenty years ago. It does not take very high rank among 
the raspberries tested here. It ranks fourteenth in productive- 
ness for 1893 and fourteenth also in the amount of late fruit. 

Thwack.. Small to medium, midseason, firm, mderately 
juicy, sweet; not very productive here. 

Turner. An old variety, productive and hardy. Fruit 
medium size, bright red color, juicy, sweet, very good in flavor and 
in quality It gave its best pickings from July 10 to July 28. 
Although not equal to Cuthbert as a market berry, yet on 
account of its hardiness and productiveness it is valued in many 
localities where Cuthbert does not succeed. Fruiting season 
earlier than that of Cuthbert. Canes of medium height, vigor- 
ous, upright, and nearly free from bristles, stregosus type. 
Suckers freely. 


YretD oF Rep RaAspBeRRIEs. 


The following table shows the yield of red raspberries fruited 
at this station in 1893; the per cent of the crop picked before July 
13; the per cent picked after July 24, and with those kinds 
which were grown in hills, the total yield of five hills for the 
season. Some varieties have not been confined to hills during 
the last year and plants have partly filled the row. The yield of 
these varieties is therefore not strictly comparable with the yield 
of the varieties kept in hills. Names of such varieties are 
marked with a‘star in the following list and their rank as nearly 
as can be determined is given in the note following the table. 
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TasLE 1X.—SuHowine Rewative PRopuctTivENEss, AND HARLY AND 
| Late Yretp oF Rep RaspBERRIES IN 1893. 








aa 2 Per faith of Per eek ca eeu 
te Sah S |“priorto | atte | 1898,” 
3D oS July 24. July 24. Ounces. 
Sh = 
VLAN WIDE: co c's. <p tis’ oe 1888 0 ayia * 50 
Re aro. tk eek OEM 1888 10 20 206 
Rieneeermian’s NOs): i... 6 feo 1889 21 19 104 
24 | Crimson Beauty .......... TS8S 5h co PALO 10 55 
MI MMMTLEN DED G2. . cins fag weds sea wa ie's 1888 0 37 150 
1 | Cuthbert, Quinby’s Favorite | 1890 0 30 320 
Buaemariy Pride |. ssc ete es 1888 16 5 63 
Meeary Prowific.) i fo. e oc es 1888 5 29 80 
toa dories Gladstonesl es vale. 1888 9 26 115 
PE TEMICSECS ccc dae evesacivie'e ab 56 1888 3 Pil eer aer ig Pa 
BuepIATIGO ess 5 (sols Bis stove viata we 1888 4 40 42 
8 PR AEA Rs ES ctv Po 1889 5 19 £907 
PE DSi LU DIEB. -eyiateicse, ne eke > 1888 0 16 13 
eeaveredith Queen... s>. .. .. s'<« 1888 0 69 *89 
13 | Miller’s Woodland ........ 1888 i 38 131 
SMR EDOLCIAIT '. oc oa clte eek 1888 19 17 *96 
MEER CLETND i, 250". vse » otto ceo 'as- 1888 6 36 152 
© OLENA ARR aR 1888 0 35 *929 
Bema EV SONG. 19 Soe... tae es, 1888 0 4 200 
mee TT VIB NO, Di aie’ De pe 0 1888 0 33 155 
Break Uagel phar... o- b)s's< 0's - 1888 0 9 180 
Bee OTN ONAN oie ak see aa a 1888 13 17 *299 
Mee ride of Kentiy sd s.s 63 ecw. 1892 15 GO ipi yn omen 
....| QGuinby’s Favorite. See 
COULD GEG css An siete seers 2 LCE CeS BN erie DA Ly! Pi cane dial aA Pie ae 
HRPRIEWATICOCAR« . 5 0.5 s'e'ecdie ee vb eg 1888 47 0 80 
MER OO OT 8? kc eg a0 ale Does 1888 11 28 144 
BROAN CEH. tee ceicie’s svn bse c 1888 12 5 674 
Smetvoya! Church vo, .22° 004. 6 1891 0 #9 294 
islesuperb......., fae Re | 1888 3 28 120 
...| Thompson's Early . Pride. 
See Early Pride......... Meas cal Din Ma deve Hal Ng Sess ie to | Then ee 
Thompson's Early Prolific. 
See Early Prolific ....... LS SSA ge EN SEL aD ge Pio. 6 oe 
INNO 5 asl Tes Serce Sale suoleie 1888 0 44 *102 
5 TE (a 1888 7 9 1&0 





* Plants were allowed to partially fill the row and therefore are not strictly 
comparable with plants on equal area grown in hills. As nearly as can be 
estimated the rank of Pomona was about with Royal Chureh; Olathe about 


_ with Clarke; Montclair and Reliance about with Early Prolific; Thwack about 


with Coleman’s No. 1, and Meredith Queen about with Early Pride. 
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Earty Rep RaAspsERRIEs. ; 


In 1893 the greater part of the red raspberry crop at this 
station ripened within the twelve days from July 13 to July 24, 
inclusive. Any kinds which ripened a considerable portion of 
their crop prior to July 13 may be called early for this year, and 
any kinds which ripened a considerable portion of their crop 
after July 24 may be called late for this year. 

With this standard in view an examination of table IX shows 
that six of the twenty-nine varieties on the list yielded over 
twelve per cent of their crop before July 13. Arranged in order 
according to the amount yielded before July 13, they stand: 


Taste X.— Karty Rep RaspBeRRiIFS RANKED ACCORDING TO YIELD 
Priok To Jury 13, 1893. 








Rank as to 





Name. risking: Riverton Total yield. | tutal yield 
ae “Ounces. | Ounces. — 
RAGIN CHAU AW Saito ikit tess 0» July 10 38 299 t 
ASOUAUIAT BUN O. Lyre Maw sy o's July 6 22 104 17 
PR AMCOGAN See ta aii etches 6 0s July 6 29 47 19 
BPE UO ANT sid, sea te Sp o's as « July 6 14 76 t 
io Need eda 8S a iy ee oe July 6 10 63. 23 
Pe OwMr WOUt, (ort Roa. ss. ws 3 July 8 9 64 x 














Of Pride of Kent nothing can be said here except that this 
crop was from plants set last season. Rancocas, Early Pride and 
Montclair are too unproductive here for pay for growing even for 
early fruit. Coleman’s No. 1 is moderately productive and gave 





one-fifth of its crop early in the season. Ali things considered, , 


Pomona was the most satisfactory early red raspberry tested this ~ 


season. It is mentioned again under the late berries, page 658. 


Late Rep RaspBerRies. 


Referring again to table IX for a list of late varieties eighteen — 


kinds are found that gave one-fifth, or more, of their yield 


after July 24. Of these Brandywine, Early Prolific, Erie — 


and Hansell need not be considered further in this connection on 
account of their unproductiveness. The names of the other four- 

teen varieties appear in the following list of late varieties which — 
yielded thirty ounces, or more, after July 24. 





*First crop. Set 1892. 
+About with Royal Church. See note, Table IX. 
{See note, Table IX. 
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Taste XI.— Lare Rep Raspperrizs RANKED ACCORDING TO YIELD 
AFTER JULY 24. 


——— 











: Rank as 

NAME. tase pean 2 Tals eit Total yield. : to total ‘ 
Ounces. Ounces. 

eteO AIR HUT ON gE aces eg Aug. 12 116 294 2 
Cuthbert ( Quinby’s Favorite)! Aug. 12 97 820 1 
CO PART ys 007 So Aug.. °8 80* 229% * 
MAELO ia.) 0 Lo Liss ies 5 « Aug. 12 79 200 6 
RETRO oy sia Selle a Soe « Aug. 12 64*+ ni af 
Meredith Queen............ Aug. 8 pss 82** . 
MCT 2, Sh aA Aug, 8 54 152 10 
PeAET NOs Die. 5 ee wits sat Aug. i2 52 155 9 
BNEW rake ed erate 9 Aug. 8 51* 299% si 
Milter’s Woodland.....%...: Aug. 8 50 131 13 
TON Nol SR aa ie Aug. 12 45* 102* ie 
BMA cn! siaha faa e oes sie Aug. 8| 44 150 11 
| CCLRN A SSS) ea ne ee mug. 12. 42 206 5 
Siryn 13. ga. AMR Zi 5s Co sea Aug. 8 33 120 14 
BEEN E eS 6 4'es fee's Bele ca. AG. 48 32 144 12 


7? it mee. ON ee ens 
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Pomona, p.648 is listed both with the early and with the late vari- 
eties ; its fruiting season is long, making it, on that account, desir- 
able for home use. Its “good pickings” came between July 10 
and August 1. 

Royal Church, p. 649 gave its “ good pickings” between July 
17 and August 8. So far as tested here, this for late and Pomona 
for early fruit may be recommended as an excellent combination 
for the home garden. 

Cuthbert, p. 645 gave its “good pickings” between July 17 
and August 1, having a shorter season than either Pomona or 
Royal Giro: 

The three varities just named are-not only soduotiealt but yield 
fruit of good size, fine color and good flavor. 

Olathe, p. 648 is worthy of a trial as a late berry. It ranks 


_ high in productiveness, and in the firmness, quality and color 
_ of its fruit. Season about the same as that of Cuthbert. 





YELLow RaspBERRIEs. ; 
The yellow or “ white” raspberries usually do not sell well in 


_ market and they are of value chiefly for the amateur or home gar- 
den. Some of the most delicious raspberries in cultivation 


* See note table IX. + Killed to the ground last winter. 
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belong to this group but their delicacy of color and of texture 
unfit them for even the local market. Others of the group are of 
little value for any use. | 

The white or yellow raspberries belong chiefly either to the 
Ideus or to the Occidentalis species. The pale fruit is commonly — 
correlated with corresponding pale canes and sometimes also with 
foliage paler than that of the normal type. | 

American White. Yellow Cap. Golden Cap. (From M. F. 
Pierson, Seneca Castle, NV. Y., 1890.) An old variety of the 
black raspberry (Occzdentalis) hoc Fruit small to medium, 
dark orange color, rich acid, black cap flavor, moderately juicy, 
firm, good quality. . Plants vigorous and hardy but not product- 
ive here. 

Caroline. Originated several years ago by S. P. Carpenter, 
New Kochelle, N. Y. It is supposed to be a seedling of the 
Orange crossed by a golden cap. It shows /dewus characters and 
may be propagated either by suckers or by tips. Canes pale, 
nearly free from bristles or prickles, curving, vigorous. 

Fruit medium size, orange pink color deepened to a salmon 
tinge when fully ripe. Flesh soft, juicy, with delicate acid flavor 
and of very good quality. Its fruiting season lasts about a 
month. Of all the varieties of either the /dwus or of the str7- 
gosus type which have been tested here it is one of the most 
productive. 

Champlain. (from J. T. Macomber, Grand Isle, Vt., 1888.) 
A seedling of White Antwerp originated by J. T. Macomber. 
Canes vigorous, pale color, /dwus type. Fruit medium to large, 
pale yellow, soft, juicy, nearly sweet, excellent flavor, best qual 
ity. Not so productive as Caroline here but its fruit 3 is superior 
to that of Caroline. 

Crystal White. (Prom A. J. Caywood & Son, Marlboro, — 
NV. Y., 1888.) Canes moderately vigorous, pale color, rather ten-"_ 
der here Ideus type, moderately productive. Fruit medium or 
above, clear pale yellow, moderately firm, moderately juicy, good 
quality and good flavor. 

Golden Queen. Supposed to bea seedling of Cuthbert. Fruit : 
fine yellow color, medium to large, Cuthbert shape, soft, moder- 7 
ately juicy, sweet and very good in flavor and quality. Canes ‘ 
pale color, somewhat prickly, suggestive of Jdeus blood, vigorous — : 
and, so far as tested here, as hardy as Shaffer. = 
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Golden Thornless. (rom MM. F. Pierson, Seneca Castle, 
NV. ¥., 1890.) An old variety. Fruit medium size, moderately 
firm but crumbles, juicy, good quality; with black raspberry flavor; 
color orange, turning darker when fully ripe. Canes whitish, 
- vigorous, with slender branches and nearly free from prickles. 

Orange. Brinckle’s Orange. An old variety that many con- 
sider the standard of excellence for quality among cultivated 
raspberries. It is unfortunately rather tender and in most parts 
of this State needs Winter protection. Fruit large, very soft, 
juicy, best in flavor and quality, beautiful orange pink when fully 
ripe. Canes moderately vigorous, /dewus type. 

silver Queen. First plants set 1885; reset 1888. Rather 
tender here. Fruit clear pale yellow, medium to large, very soft, 
juicy, nearly sweet, delicace flavor; very good to best. 

Vermont. (from L. M. Macomber, North Ferrisburg, Vt., 
1890.) Canes and foliage show /dwus parentage, prickles numer- 
ous. A delicious amateur fruit of beautiful pale yellow dusted 
with white down, large size, very soft, pulpy, juicy, best quality, 
productive. 

Yretp oF YELLOW RaAsPBERRIES. 

The following table shows the yield of the yellow raspberries 

fruited at this station in 1893: 


Taste XIIJ.— Yretp oF YEttow Raspserriszs, 1898. 


Rank as to Yield of | Date of first Date of last 








zicid. NAME. pikes: picking. picking. 
S) -American’ White. a5... 47 \July 10 | July 99 
Bet CAPOUDG a uigiaicle er Etiee wie s 190° |) July) 6) “Auge 
By). Olam plait Se ae ia 152°| July 6) Aug.iG3 
mw -. Orystals White ourasccnare ae: 126)|. July 10 | Aug sgaima 
6 | Golden Queen ......... 132) ) July . 15 |SAug. es 
9 | Golden Thornless........ 32 | July 10| July 21 
5 | Orange (Brinckle’s)...... 134 | July 6) Aug. “8 
4 | Silver’Queen..s......... 151 | July 10 | Aug. 8 
1 4 


SV OFM OTT owe sn, Cues. 196.|- July .6_| Aug: 


Of the above list Caroline is one of the most productive at this 
station. Vermont is also prolific of delicious fruits. Champlain, 
though not so productive as Caroline here, is a better fruit than 
‘Caroline both:in flavor and in quality. 
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SOME EXPERIENCES IN TESTING STRAWBERRIES. 


For several years this station has conducted tests with different 
varieties of strawberries in order that the numerous inquiries 
which it receives concerning: both old and new sorts might be | 
answered more intelligently than would otherwise be possible, 
and also that the general demand for information concerning the 
comparative merits of the newer varieties might be met by pub- 
lishing annually in the station’s bulletins ér annual reports the 
record of these varieties as grown at this station.* 

No one understands better than the average straw erry 
grower that no variety, however mer.torious it may be, does equally 
well in all locations and on all soils. It is therefore hardly neces- 
sary to remind those readers for whose benefit this bulletin is 
prepared that it is not the purpose of the station reports issued 
from time to time to pass final judgment as to the merits of the 
varieties discussed, but rather to offer a contribution to our 
knowledge of these varieties by setting forth the merits or 
demerits developed by the plants grown on our soil and under 
the climatic conditions found here. 

During the years in which the work of testing strawberry 
varieties has been prosecuted here, the station has endeavored to 
obtain the newer kinds for testing as fast as they were introduced 
to public notice. Many originators of new varieties, realizing 
the importance of the impartial tests conducted by this station, 
have sent plants of new varieties to the station for testing two or 
three years before they were placed on the market. 

The strawberries tested here are grown on a fertile clay loam, 
well tile drained and sloping gently towards the south. Some 
varieties seem well adapted to this location and have given excel- 
lent results; other kinds have not succeeded as well here as they 





*See annual report of this station for 1888, p. 226; 1885, pp. 226-227; 1886, 
pp. 2538-254; 1887, pp. 333-335; 1888, pp. 229-231; 1869, pp. 298-806; 1890, 
pp. 208-274; 1891, pp. 460-468, and 1892, pp. 681-689. The report on straw- 
berries found in the annual report of this station for 1890 was also published in 
its bulletin 24; that for 1891 was also published in bulletin 36; that for 1892 
- was also published in bulletin 44 and a portion of the report for 1893 was pub- 
lished in bulletin 64. 
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have done in other localities. The notes presented in the follow- 
ing pages are based simply on the record of the various varieties 
as grown on the station grounds. 

Nearly one hundred and thirty named varieties of strawberries 
were fruited at this station in 18938, and also nearly four hundred 
and thirty station seedlings. About thirty new varieties received 
for testing during the spring of 1893, are expected to fruit here 
for the first time in 1894. Many new station seedlings will also 
fruit for the first time in 1894. 


Norres on VARIETIES. 


The varieties which fruited at the station for the first time in 
1893 are described below. The blooming season of pistillate 
plants in each case is compared with the blooming season of some 
well known staminate variety which may be used for fertilizing 
their blossoms. When the productiveness of a variety is not 
mentioned its yield may be compared with that of other kinds by 
consulting table XIII, p. 673, which gives the rank of the thirty 
berries most productive here in 1893 ; should its name not appear 
in that table it may then be inferred that its yield was hardly 
satisfactory here in 1893. 


Nots.— In the following descriptions the quality of the fruit is designated as 
poor, fair, good, very good or best, as the case may be. The expression “‘ good 
stems” is used to designate stems of average length and strength; short, long 
or prostrate stems are specially mentioned. Synonyms and unnamed seedlings 
are given in italics. The staminate varieties (having perfect flowers) are 
marked ‘‘S” and the pistillate varieties (having imperfect flowers) are marked 
“py 


Accomack, 8. (Yrom A. J. McMath, Onley, Va., and Slay- 


maker & Son, Dover, Del.) Plants vigorous; foliage good: run- 


ners few, consequently unproductive in matted row. Fruit 
medium to large, borne on good stems, soft, good in flavor and 
quality. Fruiting season rather late and short. 

Advancer, 8S. (from Lv. S.-Cole, Harmons, Md.) Season 
early and short. Fruit medium size, borne on good stems, dark 
color, firm, very {good in quality. Foliage good. Runners 


moderately abundant, consequently the yield is low for matted 


rows. 
83 
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Alabama, 8. (From Prof. E. 8. Goff, Madison, Wis.) Foliage 
perfect; runners abundant; stems good. Fruit midseason, 


medium size, fair quality, good flavor, firm. Not enough plants — 


were obtained to secure reliable data as to yield. 
Allen’s No. 1, P. (From W. &. Allen, Salisbury, Md.) 


Blossoms with Manchester. Foliage burned in the very hot, dry. 


weather at the beginning of the fruiting season. Runners 
moderately abundant; stems good; fruit medium to large, of 
fair quality, firm. Season medium early, and lasted about ten 
days. . 

Allen’s No. 3,8. (Krom W. F. Allen, Salisbury, Md.) Foliage 
burned as with Allen’s No.1. Forms runners in great abun- 
dance; stems good; fruit medium to large, dark crimson, moder- 
ately firm, good quality; productive. 

Anna Forest,8. (rom D. Brandt, Bremen, 0.) This variety 
was introduced several years ago. On our soil it forms runners 
very slowly and consequently is unproductive in matted row. 
Fruit midseason, medium to large, fair quality, firm. Fruiting 
season lasts about a week. 

Arkansaw Traveler, P. (/rom T. G. Michel, Judsonia, Ark.) 
Blossoms with Manchester. foliage first class; runners very 
abundant; fruit midseason, moderately firm, medium to large, 
borne on long prostrate stems; quality fair to good. Fruiting 
season about ten days long. Moderately productive on our 
soil. | 
Belle, S. (From Cleveland Nursery Co., Rio Vista, Va.) Foli- 
age good; runners moderately abundant ; stem good; fruit late, 
firm, medium to very large in size, holds its size well till late in 
the season, not uniform in shape, often elongated wedge shape, 
sometimes with large core and unripe tip; quality good. Needs 
to be tested further before deciding as to its merits on our 
soil. 

Beverly, 8S. (From Benj. W. Smith, Beverly, Mass.) Com- 
menced ripening its fruit early and fruiting season lasted about 
eighteen days Plants had good foliage, were moderately produc- 
tive and formed new plants in matted row rather slowly. Fruit 
medium size, good and firm. 


\ 


] 
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Cameronian, 8. (from L. J. Harmer, Pulaski, N. Y.) Mod- 
erately vigorous; does not form runners abundantly; stem short. 
Fruit midseason, medium to large, good quality, firm. 

Chair’s Favorite, S. Fruiting season lasted from June 19 to 
July 7. Foliage good; runners formed abundantly; stems 
good; plants not so productive as Haverland but nearly equal to 
Middlefield. Fruit medium to large, soft, good quality. 

Cheyenne, P. (“rom Stayman & Black, Leavenworth, Kans.) 
Blossoms with Sharpless. Has not done well on our soil. Sea- 
son late; foliage good; stems short; few runners. Fruit has a 
prominent neck and is not uniform in shape, medium to large, 
very good in quality, firm. 

Clark’s Early, Early Idaho, 8. (From Slaymaker & Son, 
Dover, Del., and D. Brandt, Bremen, Ohio.) Foliage good ; 
runners moderately abundant; stem short. Fruit midseason, 
medium or above, symmetrical and uniform, dark color, firm, very 
good quality. As grown here it ranked with Crescent in produc- 
tiveness but fell below Sharpless or Jucunda. — 

Clyde, Oycloma, 8. (From Stayman & Black, Leavenworth, 
Kans.) Season late; fruit medium to large, good quality, mod- 
erately firm. Foliage good, runners few on our soil. Produc- 
tiveness can not be given this season. 

Orosby’s No. 10. (From Phineas Crosby, Clinton, Wis.) 
Foliage good; runners abundant; stems long. Fruiting season 
lasted three weeks. Fruit midseason to late, medium size, good 
quality, firm. Berry has a tendency to ripen unevenly. More 
productive than Sharpless as grown here. 

Crosby, Crosby’s No. 27,8. (Hrom Phineas Crosby, Clinton, 
Wis.) Season same as Crosby’s No. 10; plants more productive, 
runners equally abundant and foliage somewhat better than with 
that variety. Fruit medium size, good quality, firm. 

Crosby's No. 91, S. Season about the same as Crosby’s No. 10, 
runners equally abundant and foliage as good as Crosby. In 
yield it ranks between Orosby’s No. 10 and Crosby. Stems 
good. Fruit medium to large, good quality, firm. 

Cycloma, See Clyde. 

Curtis No. 15, P. (From B. O. Curtis, Paris, Lits., 1892.) 
Stems not very long, runners abundant, foliage good. Fruit 
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medium to large, good quality, firm. Slightly more productive 
than Crescent here. | | 

Curtis No. 154, 8. (From B. O. Curtis, Paris, Iils., 1892.) 
Stems long; foliage slightly burned in the hot, dry weather at 
the beginning of the fruiting season; runners abundant. Fruit 
medium to large, good quality, firm. More productive than 
Crescent but less productive than Sharpless here. 

Custer, S. (Yrom 8. /. Hall, Cherry Valley, Llls. , 1892.) Stems 
not very long, runners not abundant, foliage good. Fruit medium 
size, regular, good quality, firm. Slightly more productive than — 
Crescent. 

Dayton Early, g, (From Sam’l Kinsey & Co., Kinsey, Ohio.) 
Medium early; fruiting season lasted about ea weeks., Fruit 
symmetrical, of good scarlet color, medium to large, moderately 
firm, very good in quality with slight Alpine flavor. Stem short; 
foliage good ; runners but moderately abundant and hence the 
variety is not very productive on our soil. 

DandD,S. (Lrom Prof. EF. S. Goff, Madison, Wis.) Mid- 
season; medium to large; fair quality; firm. Foliage burned 
quite badly in the very hot, dry weather at the opening of the 
fruiting season. Runners but moderately abundant on our soil 
and hence the variety is unproductive in matted row. | 

Dew, 8. (From D. Brandt, Bremen, Ohio.) Midseason to 
late; fruiting season lasted nearly three weeks. Foliage first 
class; fruit large, often irregular in form, of fair quality and soft. 
Runners moderately abundant much the same as with Sharpless, 
but the yield is somewhat better than with that variety on our 
soil. 

Early Idaho, see Clark’s Early. 

Edwards’ Favorite, 8. (from ft. S. Edwards, Highlands, 
Colo.) Midseason to late; foliage fair to good; runners abun- 
dant; stems good; fruit medium to large, good scarlet color, soft. 
Plants moderately productive on our soil, giving better yield 
than either Sharpless or Manchester. Judging from this its first 
season of fruiting at this station Edward’s Favorite seems to be 
worthy of extended trial as an amateur fruit of late season. The 
fruit was in excellent condition at the time of its last picking, 
July fourteenth. It is not firm enough to ship to distant 
markets. | 
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Eingle’s No.1, 8. (From T. T. Lyon, South Haven, Mich.) 
Midseason to late; foliage good; runners not very abundant ; 
stems good; fruit medium to large, good quality, soft. On our 
soil the yield is somewhat better than with Wilson but not so 
good as that of Crescent. 

Epping, Yankee Doodle, P. (From Geo. Q. Dow, North Epping, 
NV. H.) Blossoms with Manchester. Fruit midseason, medium 
size, good quality, soft. Foliage slightly burned in the hot, dry 
weather at the beginning of the fruiting season; stems good; 
runners moderately abundant on our soil, not. fillmg two-thirds 
of. the space allotted to the matted row. 

E.P. Roe, 8. (from T. J. Dwyer, Cornwall, N. ¥.) Planted 

in spring of 1892, but has not made runners enough to justify a 
description of fruit and foliage. 
' Everbearing, 8. (From Chas. S. Lindley, Emporia, Va.) 
Fruit midseason (June 19 to July 5), medium size, symmetrical, 
uniform shape, good color, good to very good in quality, soft. 
Stem short; foliage not very vigorous and runners not very 
abundant. Slightly more productive than. Sharpless. 

Gandy Belle,S. (from S. B. Cole, Bridgeton, VN. J.) Maid- 
season ; foliage good; runners very abundant; stems long ‘and 
prostrate; fruit medium to large, good, fae dark crimson. 
More productive than Crescent but dr ops below Sharpless in yield 
as grown here. 

Galerson, 8. (from LEllwanger & Barry, Fochester, N. Y¥.) 
Midseason to late, medium size, symmetrical, poor quality, firm, 
fine color. Stems and foliage good; runners not very abundant. 
In productiveness, as grown here, it mance about with Manchester. 

General Putnam, P. (From G. H. and J. H. Lale, South 


Glastonbury, Conn.) Blossoms about with Beder Wood. Mid- 


season, medium to large, light crimson, very soft, good quality, 
unproductive in matted row. Foliage moderately vigorous, badly 
burned in the very hot, dry weather at the beginning of the fruit- 


ing season. Stems good. Runners not abundant. 


Glenfield, S. (From Stayman & Black, Leavenworth, Lanes 


Planted in the spring of 1892, but has not yet made plants enough ~ 


to justify a description of the variety. 


Hall's Seedling, P. (From S. &. Hall, Cherry Valley, Ills.) 


Blossoms about with Manchester and Sharpless. Foliage very 
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good runners moderately abundant; stems good. Fruit mid- 
season, medium size, fair quality, firm. As grown here it is less 
productive than Sharpless but more so than Crescent. 

Holcomb’s Seedling, 8. (From W. 0. Holcomb, Mecca, Ohio.) 
Foliage moderately vigorous; runners abundant; stems good. 
Fruit medium to large, good, firm, midseason to late. As grown 
here it ranks with Manchester in productiveness. 

Herbert, 8S. (Zrom B. L. Carr, Saratoga Springs, N. ¥.) 
Midseason, small to medium, fair quality, firm. Foliage good ; 
runners not abundant, filling no more than half the space allotted 
to the matted row; stem short, plants very unproductive. 

Kincks, 8S. (rom Clark Hewett, Waupun, Wis.) Midseason 
to late. Foliage good, stems good, runners not abundant enough 
to fill half the space allotted to the matted row. Fruit medium 
to large, good, soft. In productiveness it ranked between Sharp- 
less and Crescent. | 

Latest of All. (Hrom Ellwanger & Barry, Rochester, NV. Y.) 
Set in the spring of 1892, but hasnot made plants cnough to jus- 
tify a description of the variety. 

Laxton’s Captain, 8S. (“vom Lllwanger & Barry; Lochester, 
NV. ¥.) Set in spring of 1892, but has not made plants rue 
to justify a description of the variety. 

Magnate, P. (From Stayman & Black, Leavenworth, Kans.) 
Blossoms with Wilson. fruit midseason, medium to large, 
elongated and flattened, good, soft. Foliage good, stems good, 
runners not very abundant. In productiveness it ranks between | 
Sharpless and Crescent. 

Meek’s Early, Advance, 8. (Hrom Slaymaker & Son, Dover, 
Del.) Fruit of medium size, borne on good stems. Foliage good, 
runners few, consequently the matted row is comparatively unpro- 
ductive. Length of fruiting season about two weeks. a 

Muskingum, 8. (/vom S. R. Moore, Zanesville, Ohio.) Maid- 
season to late, medium size, fair quality. [Foliage not very vigor- 
ous, runners few, stem good. Falls below Crescent in productive- 
ness. ; 

Oregon verbearing,S. Imperfectly staminate. (rom D. 
Brandi, Bremen, O.) Midseason, medium size, poor quality, 
soft. Foliage fair to good, runners not very abundant, stems. 
good. Slightly more productive than Sharpless. Quite distinct 
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from the Everbearing mentioned above, being superior to it in 
size but much inferior in quality. 

Pawnee, 8. (rom Stayman & Black, Leavenworth, Kans.) 
Foliage fair to good, slightly burned in the hot, dry weather at 
the beginning of the fruiting season; stems good. Fruit medium 
size, very good, soft. Season early to late, lasting over three 
weeks. In productiveness it ranks between Sharpless and Cres- 
cent. Runners fairly abundant. 

Princeton Chief, P. (from F. W. Poscharsky & Son, Prince- 
ton, Lil.) Blossoms about with Manchester. Foliage good; 
runners abundant; stems long; fruit midseas n to late, medium 
size, moderately firm, good quality and of good color, although 
rather dark when fully ripe. Among the strawberries fruited at 
this station for the first time in 1893 the Princeton Chief ranks — 
fifth in prcductiveness. It was much more productive on our 
soil than Bubach and will probably ship as well as that variety. 

Princess, P. (HLrom &?. Johnston, Shortsville, NV. Y.) Blossoms 
about with Manchester. Medium ae Fruiting season lasted 
about two weeks. Foliage fair to good; stems good; runners 
abundant; fruit medium size, good, soft. About equal to Sharp- 
less in productiveness as grown here. 

Primate, S. (/rom Stayman & Black, Leavenworth, Kan.) 
Midseason, medium to large, good, soft. Foliage good; stems 
good; runners moderately abundant. In productiveness it ranks 
between Sharpless and Crescent. 

Rio, Zhompson’s No.9. (From Cleveland Nursery Co., vo 
Vista, Va.) Seedling of Sharpless. Foliage good; runners 
abundant; stem good; fruit medium size, good quality, firm, 
midseason ; unproductive on our soil. 

Betoval, 8S. (Lrom Rk. D. McGeehon, Atlantic, Cae Mid- 
season to late; medium size, symmetrical, dark crimson, good 
quality, firm. Foliage fair to good, stems good, runners not 
abundant. Unproductive on our soil. 

Smeltzer, Smelizer’s Karly, 8. (From M. F. H. Smelizer, Van 
Buren, Ark.) Early, long season; medium to large; good 
quality, moderately firm; fruit stems medium; foliage vigorous, 
runners abundant. ibe moderately productive. 

Smith, P. (From Coe & Converse, Ft. Atkinson, Wis.) 
Blossoms with Manchester. Foliage fair to good, burned some- 
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what in the hot, dry weather at the beginning of the fruiting 
season. Runners abundant; stems good ; fruit medium size, fair 
quality, firm. On our soil this variety is not so productive as 
Middlefield, but exceeds Manchester in yield. 

Southard, Souwthard’s Early, 8. (From G. H. & J. H. Hale, 
South Gdastonbury, Oonn.) Midseason, medium to large, good 
quality, soft. In productiveness it ranked between Sharpless 
and Crescent. Foliage moderately vigorous; runners not very 
abundant; stems good. 

Renan? s Vo. 3,8. (From Stayman & Black, Leosner tae 
Kan.) Midseason; medium to large, elongated, quite uniform 
in size; quality very good; firm; foliage good; runners few; 
plant unproductive here. 

Sunny Side, P. (from Chas. 8. Pratt, Reading, Mass.) 
Blossoms about with Sharpless. Season late, lasting about two 
weeks. Fruit medium to large, fair quality, firm, bright scarlet 
color. Foliage first class; runners abundant; stem long, In 
productiveness Sunny Side heads the list of the varieties fruited 
at the station this season.* The merits of no berry can be pro- 
perly estimated from one season’s trial, and the Sunny Side must 
be tested further and compared withstandard sorts before we can 
decide definitely as to its merits in this locality. The indications 
are that it may prove worthy of introduction as a late market 
berry. 

Swindle, P. (From G. H. and J. H. Hale, South Glastonbury, 
Conn.) Blossoms about with Manchester. Midseason to late; 
foliage burned in the hot dry weather at the beginning of the 
fruiting season; runners few; stems good. Fruit medium to 
large, ofte1 irregular in shape, fair quality, firm, unproductive 
on our soil. 

Thompson's No. 40. P: (from Cleveland Nursery Co., Rio 
Vista, Va.) Blossoms with Manchester. Midseason, medium size, 
good, moderately firm. Foliage very good; runners very abun- 
dant; stems long. The indications are that it may prove valu- 
able fora home and local market berry. In productiveness it 
stands third on the list at this station in 1893. | 


* Those varieties marked with a*in Table I are not given rank as to a, 
in 1893. 
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Townsend’s No. 2,8. (From T. T. Lyon, South Haven, Mich.) 
Midseason, medium to large or occasionally vary large, symmet- 
rical, rather dark color, very good quality. Foliage good; strong, 
upright stems; runners moderately abundant. Ranked with 
Haverland in productiveness. 

Townsend’s No. 3, P. (From T. T. Lyon, South Tints , Mich.) 
Blossoms with Manchester. Midseason, medium to large, poor 
quality. Foliage good, stem short, runners abundant. Slightly 


- more productive than the Sharpless this season. 


Townsend’s No.9, P. (From T. T.. Lyon, South Haven, Mich.) 
Blossoms with Manchester. Early to late, medium size, moder- 
ately firm, good quality. Foliage good; stems medium to long, 
prostrate; runners very abundant. In productiveness this season 


‘it ranked above Middlefield and below Haverland. 


Townsend’s No. 40, PB. (From Geo. Townsend, Gordon, Oho, 
and T. 7. Lyon, South Haven, Mich.) Blossoms about with 
Sharpless. Fruit midseason to late, medium to large, good color, 
good shape, good quality, firm. Foliage healthy and vigorous, 
runners very abundant, stem strong. Not quite so productive 


this season as Townsend’s No. 9. 


West Lawn, P. (from 0. B. Bauer, Judsonia, Ark.) Blos- 
soms with Manchester. Fruit midseason, medium size, good, 
firm. Foliage good, runners very abundant, stems long. In- 
productiveness it ranked about with Manchester. 

Wilton, 8. (from B. L. Carr, Saratoga Springs, NV. Y.) Mid- 
season, small to medium, quite uniform in size, good quality, firm. 
Foliage not very vigorous; runners moderately abundant; stem 
short. Unproductive on our soil. 

Yankee Doodle, see Epping. 


VaRIETIES EF RUITED AT Tuis Station Prior To 1893. 


The following additional notes on varieties fruited at this 


station in previous years are accompanied with references to 
_ notes previously published by this station. 


Alpha, 8. (from T. T. Lyon, South Haven, Mich.) This 
variety was introduced several years ago. It is not so early as | 
Michel’s Early and is too unproductiye here to be profitable. 
Plants vigorous, fruit medium size, borne on medium stems, 
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Auburn, P. (From G. L. Miller, Stockton, Ohio, 1891.) Fruit 
medium or above, good quality, moderately firm; stems medium — 
size; foliage vigorous; yield unsatisfactory here. 





Banquet, S. (From J. R. Hawkins, Mountainville, N. ¥.) 


Few runners; not very good foliage ; small to medium sized fruit, 


borne on short stems. Fruit does not ripen evenly, is very good — ; 


in quality, moderately firm. Plants unproductive. ° 

Beder Wood, 8. (From M. Crawford, Cuyahoga Falls, Ohio.) 
A good, long season berry as noted on p. 491 of the annual report 
of this station 1891, and also on p. 674 of this report. While the 
fruit is neither of largest size nor of best quality the plants have 
usually given'a satisfactory yield. Fruit rather soft. See 
bulletin 36, and annual report of this station 1891, p. 491; also 
bulletin 44 and report of 1892, p. 681. | 

Bessie, P. (from A. H. Clark, Cambridge, Ma. ) Fohage 
good; runners formed abundantly; stems good; fruit medium 
size, good quality, firm; yield not satisfactory. See following 
publications of this station: Bulletin 36, 1891, and annual report, 
1891, p. 460. 

Bowman, 8S. (From M. Crawford, Cuyahoga Falls, O.) 
Foliage fair to good; runners abundant ; fruit stems short; fruit 
of light scarlet color, fair quality, firm. See also page 684 of 
report of this station, 1892, and bulletin 44, 1892. 

Boynton, P. (From M. Crawford, Cuyahoga Falls, O.) 
Foliage badly burned in the dry weather at the beginning of the 
fruiting season; runners abundant ; fruit stems medium; fruit 
medium size, fair quality, firm; plants unproductive here. See — 
also bulletin 44 of this station and its annual report for, 1892. 

California, 8. Fruit large, good quality, firm. Plants ue 
ductive here. 

Eclipse (Barton’s Eclipse), P. Fruit quite agit in $iZe, 
medium, symmetrical, borne on medium stems; good quality, 
soft; runners abundant; foliage good. Yield not satisfactory 


el See also bulletin 44 of this station and its‘ annual report a 


for 1892. 


Edgar Queen, P. A late berry. It has not given satisfactory 
yield for the past two years, but this year (1893) it yielded well, 
See Table XIII, page 673. Fruit medium to large, good and — f 4 
moderately firm, borne on long stems; foliage vigorous; runners a 
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abundant. See also bulletin 36 of this station and its annual 
report for 1891. 

Eureka, P. A late berry, medium or above, good quality, 
firm ; makes runners freely, has excellent foliage, but the yield, 
though good, is not satisfactory here. See also bulletin 24 of 
this station and its annual report for 1890, p. 271. 

Fechts No. 2, 8. (From David Feicht, Dayton, O.) Fruit 
medium or above, symmetrical, good quality, firm; stems long; 
foliage excellent; runners abundant. Season early but, as is 
usual with early varieties, its total yield for the season falls below 
that of standard later sorts. See bulletin 44 of this station and 
its annual report for 1892, pp. 684-5. | 

Feicht’s No. 3, P. (From David Feicht, Dayton, O.) Foliage 
vigorous, but was slightly burned in the dry weather at the 
beginning of the fruiting season. Fruit medium to large, good 
quality, firm, midseason; stems long, runners abundant. Ranks 
fourth in productiveness this season. See bulletin 44 of this 
station and its annual report for 1892, p. 684. 

Gandy, S. [Fruit medium to very large, firm, and of very good 
quality. A late variety that produces excellent fruit, but its 
yield is unsatisfactory. See the following publications of this 
station: Bulletin 24, annual report, 1890, pp. 261 and 271, bulletin 
86, and annual report, 1891, p. 464. 

Gillespie, S. Not so productive here as Sharpless; medium to 
very large, fair quality, firm, light color; plants vigorous; run- 
ners abundant. See bulletin 44 of this station and its annual 
report, 1892, p. 685. 

Gov. Hoard, 8. fruit medium size, fair quality, firm; runners 
abundant; foliage good. Yield good but not satisfactory. See 
also bulletin 44 of this station and its annual report, 1892, p. 685. 

Great Pacific. Runners abundant, plants vigorous; fruit 
medium to large, borne on long, prostrate stems, firm and of 
good quality. See bulletin 44 of this station and its annual 
report for 1892, p. 685. | 

Greenville, P. (from EL. Ml. Buechley, Greenville, O.) A mid- 
season fruit of medium size, very good quality and moderately 
firm. Seems to be worthy of further testing. See bulletins of 
this station 36 and 44 and annual reports, 1891, p. 461, and 1892, 
day 681. 
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Hatfield, S. Fruit of medium size, good quality, firm. Unpro- 
ductive so far as tested here. See bulletin 44 of this station and 
annual report, 1892, p. 685. 

Hazleton, No. 1, P. (From John Hazleton, Delaware, 0.) 
Fruit medium to large, firm, very good quality; foliage good; 
runners abundant; fruit stems large. This variety has been 
fruited here three years and has proved only moderately produc- 
tive. See bulletin 36 of this station and annual report, 1891, p. 462. 

Hulburt,S. Foliage vigorous; runners abundant; fruit medium 
size, borne on medium stems, good, soft; plants moderately pro- 
ductive here. See bulletin 36 of this station and annual report, 
1891, p. 461. 

Laxton’s Noble, S. Fruit midseason, medium to very large, 
good color, firm, fair quality; fruit stems medium; foliage 
vigorous, plants moderately productive here. See bulletin 44 of 
this station and its annual report, 1892, p. 685. 

Louise. Fruit small to medium, borne on short stems, firm, 
good to very good in quality. Plants moderately productive, not 
vigorous. Runnersfew. Unproductive this season, but has done 
better here in previous years. See report of this station for 1889, 
p. 804; 1891, p. 462; bulletin 36, 1891. 3 

Lovett, Lovett’s Early, S. Midseason, medium size, good 
quality, moderately firm, moderately productive here. Foliage 
vigorous; runners abundant. See bulletin 44 of this station, also 
annual report, 1892, p. 685. 

Michel’s Early, S. Foliage vigorous, but was slightly burned 


in the dry weather at the beginning of the fruiting season; fruit — 


stems medium; runners abundant. [Fruit medium at first, after- 


wards small to medium, good quality, soft. It gave the largest 


yield before June 21 of any of the varieties fruited this 
season and it yielded no fruit after June 29. Its total yield 
for the season was not high since it ranks twenty-first as to 
yield for 1893, as stated on another page. See p. 673; see also 
bulletins 36 and 44 of this station and annual reports, 1891, p. 
462; 1892, pp. 681-2. 


Mount Holyoke, 8S. Foliage badly burned in the dry weather 


at the beginning of the fruiting season. Fruit midseason, medium 


to large, very good quality, firm. Runners abundant. Plants 


not very productive here. See bulletin 44 of this station and 
annual report, 1892, p. 485. 
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Ohio Centennial, 8. Fruit large, firm and of fair quality, mid- 
season to late. Fruit stems medium, foliage good, runners 
abundant. In the three years in which it has fruited here it has 
not taken high rank as to productiveness. See bulletin 36 and 


annual report, 1891, p. 463. 


Oliver, S. (Lrom Phil. Strubler, Naperville, Ill. 1891.) Foli- 
age healthy, plants vigorous, runners very abundant, fruit stems 
long. Fruit medium to large, good color, good quality, firm. 
Season late. This does not yield as well on this soil as Haver- 


_ land or Middlefield, but does better than Sharpless. See also 


annual report of 1891, p. 463, and bulletin 36. 

Parker Earle, S. Fruit medium size, good quality and 
moderately firm. Yield not satisfactory here. See bulletin 36 
and annual report 1891, p. 468. 

Phillip’s Seedling, 8. Fruit dark red or crimson, medium to 
large, soft, good quality, sometimes with imperfect tip; fruit 
stems long; foliage vigorous; runners abundant. During the 
three years it has been fruited here it has given large yields. See 
Table XVI, p. 676; see also bulletin 36 of this station and 
annual report, 1891, p. 4638. ; 

Waldron, P. Fruit midseason, medium size, borne on medium 
stalks, good quality, firm; runners abundant; foliage moder- 
ately vigorous. Yield unsatisfactory so far as tested here. See 
bulletin 44 of this station and annual report 1892, p. 686. 

Walton, P. Foliage slightly burned in the dry weather at 
the beginning of the fruiting season ; fruit midseason, borne on 
medium stalks, medium size, good quality, firm; foliage mod- 
erately vigorous; runners abundant. Moderately productive here. 
See bulletin 44 of this station and annual report 1892, p. 686. 

Westbrook, P. Foliage burned in the dry weather at the 
beginning of the fruiting season. Fruit early to midseason, 
medium size, dark red color, moderately firm, good. Plants not 
very productive here. See bulletin 44 of this station and annual 
report 1892, p. 686. 

-Woolverton, 8. Foliage somewhat better than that of 
Saunders, but was burned in the dry weather at the beginning 
of the fruiting season; runners abundant; fruit stems medium ; 
fruit medium tv large, good, firm; plants moderately productive. 


See bulletin 44 of this station and annual report 1892, p. 686. 
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List or Varietizs Frurrep at Tas Station rn 1893, not Lnotuprne 
THE STATION SEEDLINGS. 


Advance, see Meek’s Karly. 
Advancer. 
Accomack. 
Alabama. 

Allen’s No. 1. 
Allen’s No. 8. 
Alpha. 

Anna Forest. 
Arkansaw Traveller. 
Auburn. 

Banquet. 


Barton’s Eclipse, see Eclipse. 


Beder Wood. 

Belle. 

Belle Bordelaise. 
Bessie. 

Beverly. 

Bonnel’’s Seedling. 
Bowman. 

Boynton. 

Bubach. 

Burt, see Captain Jack. 
California. 
Cameronian. 

Chair’s Favorite. 
Cheyenne. 

Clark’s Early. 
Clyde. 

Crawford's Seedling. 
Crescent. 

Crosby. 

Crosby’s No. 10. 
Crosby’s No. 91. 
Curtis, No. 15. 
Curtis, No. 154. 
Custer. 

Cycloma, see Clyde. 
‘Dayton Early. 

D and D. 

Dew. 


Dow’s Seedling, see Epping. 
Early Idaho, see Clark’s Karly. 
Kclipse. 

Edgar Queen. 

Edwards’ Favorite. 

Eingle’s, No. 1. 

EK. P. Roe. 

Everbearing. 

Eureka. 

Farnsworth. 

Feicht’s No. 2. 

Feicht’s No. 3. 

Fragaria Virginiana. 
Galerson. 

Gandy. 

Gandy Belle. 

Gen. Putnam. 

Gillespie. 

Glenfield. 

Great Pacific. 

Greenville. 

Gov. Hoard. 

Hall’s Seedling. 

Hatfield. 

Hazelton’s No. 1. 
Hazelton’s No. 4. 
Haverland. 

Herbert. 

Hoffman. 

Holcomb’s Seedling. . 
Hulburt. 

Johnston’s Late. ” 
Jucunda. 

Kincks. 

Latest of All. 

Laxton’s Captain. 

Laxton’s Noble. 

Lennig’s White. 

Lincoln. 

Louise. 
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Lovett. 

Maegnate. 
Manchester. 

Martha. 

May King. 

Meek’s Early. 
Michel’s Early. 
Middlefield. 

Mt. Holyoke. 
Muskingum. 

Ohio Centennial. 
Oliver. 

Oregon Everbearing. 
Parker Earle. 
Pawnee. 

Phillip’s Seedling . 
Piper No. 4. 
Primate. 

Princess. 

Prince of Berries. 
Princeton Chief. 
Racster, see Beder Wood. 
Sadie. 

Sandoval. 

Saunders. 

Sharpless. 

Shaw. 

Slaymaker & Son, No. 19. 


List oF VARIETIES 


Aldridge No. 25. 
Allen No. 5. 
Allen No. 6. 
Allen No. 13. 
Allen No. 14. 


. Aroma. 


Beauty. 
Brandy wine. 
Cole’s No. 14. 
Columbia. 
Cruse No. 9. 
Cyclone. 
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Smeltzer’s Early. 
Smith. 

Southard. 
Stayman’s, No. 1. 
Stayman’s, No. 3. 
Street’s Seedling . 
Sunny Side. 
Swindle. 
Thompson's No. 9. 
Thompson’s No, 40. 
Tippecanoe. 
Townsend’s No. 2. 
Townsend’s No. 3. 
Townsend’s No. 9. 
Townsend’s No. 20. 
Triumph de Gand. 
Van Deman. 
Waldron. 

W alton. 

Warfield. 
Westbrook. 

West Lawn. | 
White Wilding, Fragaria Vesca. 
Wilson. 

Wilton. 

W oolverton. 

Yale. 


PuantepD 1n 1893. 


Eureka. 

Fragaria Californica. 
Green Alpine. 
Hayne’s 31, 

Honey Alpine. 
Leader. 

Luther. 

Number One, 
Random. 

Red and Gold Alpine. 
Riehl’s No. 5. 
Rieh?s No. 6. 
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Rush. Sierra Alpine. 
Saunder’s Success. Splendid. 

See’ No, 1. Timbrell. | 
See No. 2. Townsend’s No, 30. 
Sherman. , Wilson Jr. 
Shuckless. 


Earrty VARIETIES AND LATE VARIETIES. 


Some strawberry growers find it to their advantage to raise 
early varieties, and frequently we are asked to name the varieties 
which have given the best yield at this station early in the 
season. ‘This demand for very early sorts seems to come chiefly 
from growers who are supplying a local market and who%find 
that the high prices received early in the season permit very 


early kinds to be grown with profit even when they are not so 


productive as later sorts. 

By consulting the following table, p.!673, a comparison may be 
made of the thirty varieties of strawberries which gave the high- 
est yields at this station in 1893 and their seasonTof ripening 
may be noted. For convenience of reference the’ names are 
arranged alphabetically. In the first column is given the rank 
of the variety according to its yield at this station in 1893.1! The 


third column shows what per cent of its total yield was picked 
prior to June 21, 1893. The fourth column shows what per cent | 


of the crop was picked after July 1, 1893. 
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‘Taste XIIJ.—SuHowina Revative Yievp or Tarrry Most Pro- 
DUCTIVE VARIETIES I'RUITED AT THIS STaTION IN 18935 ALSO 
Perr Cent or Earty Yrrup anp Prer Cent or Late YIELp. 




















| S63 | es 
eS SHS 54a 
ma — > 
Ons aita vo en] 
& NAME OF VARIETY. eon Soy 
— VY Qo 
“ eee | 333 
3 5 Rm oa 
a a aw 
SIDES NOs) 11" Cd sy 'e Sie le grate w O's «ehgia oie wine aking led ape ole abe 21 0 
PUMPEEIET VY OOU CHMCSLET)I SS tage. wane tae spas obedseee ds 32 6 
UNECE TIT arene nL aRM ey ay oS Clade NS Wad om WARLIO's 2 14 0 
Se PERT l= BOO OAD biel ACR Meee J Sonate Hie clave G tre slg Srdh wba hes | Fae | sid eis ete 
EEE 15h a) FC (eho 00726) Vey. tert wiPadate Wiehe. ties Vote e1eeeead Nes dawad aes Ki 15 
SEALE 6 LCL VOTE UG gene situs cares ies s Le alanis sole p ane ge ass 9 8 
PEIN) res ter tc mee i aietahe NY W512 ais yh Sc aed we es Ao 6 8 
Bue rosoy's NO. OF S22. yon: RRR Pye SOR Ie ae Mutat Wai 0 10 
LEDC EXCEV ETE. S) 1k pe acre veeete o)+ « disvia hare viele ave ire NE 3 16 0 
Pormdear Queen, Pex... Sai Wai rs oes Sr aMseteaarete Gree ebiee malate 0 30 
a PD be a SI Saas LE es Sp a ae a a a : 0 20 
2 OL RTA as WBS RS SONA ao a pe iM 55 0 
CIEE LINO}, 0, tke eee Rae ee Lo iin Salda de he ws Pood ss 6 2 
I EMLCRIE SAT, ceo 1e axald wt ala Sie PMT UN gig one Wile dee wle.cece Gye dei 0 25 
MUR IREEMCAOAECL, GG 2h, CMS M Ge Ma aired GAGs oS" cod ave 6 smi aia aie eos 18 0 
PMT PEM GRE AGC, TP’. cs. vere aeaee bat cis « eA AER Ta ee 0 1 
We iereenville, Po... ese wees Be Ns Bde Saas cuts othe a’ 12 2 
8 Haverland, PRN. TR, 5 ie Me MMS LT te. alg Seay! Ih ioe coca 7 11 
17 | Huzleton’s No. 4 at P Paid EMCEE dr GHAN SMe thpeinl OH ol vince said s. Sa PRs 0 14 
LPS Rte noes so hc eS ety ea athe ale ike ko alee es et 36 0 
* | Laxton’s COL (2 dis FeO tans Sle oa We Shaya Sed ap eh 16 0 
Sp A CES 7a See Ge Sa leg oy PR ae ee RUN RA 0 0 
Ss MMMM ESE AS Gta sa one oscisl ach agelac pic s'g'd Aim eux CMa dyin Tiny Slceas 7 4 
Pee EM DALI 55) ch. bog bic ia ood oie a 8 dlc avdigieest oid Taal male Lgileia the 74 0 
MRC TREN Cal sy SGC do 0's em ol dick gM ave os Sie diate» 9 14 
PoyeOmo Centennial, So... te ewes cn Deep Se ae Rien a U 23 
IEEE Weve PR Chet ie) aU CRS, saa \ 5. 0 ode orci bid oes giaiRaleisbie's 0 15 
EE ALE MACCOLL Ash tree) sree) aes <4 +\s's a giercwd doe Noe ai dt 13 0 
BM TACOUOT MI DtCh be. petty els ge ade s abee « ols, doles ba 6 balan 4s 0 27 
TRESS 4 hc Ace a hig Manone RIUe REAR StL). wid Neva s wiliohe Wr we 4 5 0 
PSECATEC from My Crawyord, Be th os eee a 0 8 
24 | Stayman’s No. 1,t P......... PR set as ne ain aaa 0 8 
el aga ESE Seip Sas Ra ek Ne A A ar ale Beach ar ea 0 24 
Been oreysOr S'INO. AOSD) (i ae ee oR io leak oo a eee 0 7 
SRG PeBPIAESETICL S INO. gio. rales lala: sip S 4 oA eieeit isi eee Ps os Wicks ee 0 66 
prmemmemrnericl S INO.6 On Pde ore oly el. Woe jeais one die a 8s phate 26 12 
12 | Townsend’s No. 20, P...... Shag A ye FS OPER he a 2 11 
REMIT N Es ay Vied igloo sere cut aubee eases ek i's cieaet sae hee ee 0 0 
MMEMVENRS TSE, osc nna were ws ot ay ane EN Te Si aN RP 0 6 
ret Ty. oo 1k aha a ranete yl ahah Wee oa eed vo wa Eo eee ee Oe CREA 0 0 
SME ETRMPRIME I'S: 5 52, Sane le Bia sr Ad alerta, were Rigi’ Hib) Vi ena 'e 0 tad dw! gusllave ene 0 21 
a 


* Varieties marked with star cannot be given rank as to productiveness. After the fruiting 
season was over, it was discovered that the tile drains which passed under the plat where these 
varieties were located had undoubtedly received an unusual supply of water from the slope 
above, and this their roots received a supply of moisture during portions of the dry season 
which the other varieties under test did not. 

+ Beds fruited for the second time in 1893. 
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As a rule thevery early varieties do not give so high a yield as 
later sorts. It will be seen by consulting table XIV below, 
that the most productive variety classed as early, ranks ninth in 





‘ 


total yield for 1893. The Michel’s Early up to June 21 ‘had 
ripened a larger amount of fruit than any other variety tested, ~ 


yet it ranks twenty-first as to the total yield forthe season; Beder 
Wood ripened nearly one-third of its crop prior to June 21, but 


this season it dropped to twenty-ninth in rank as to total yield ; 
in 1891 it stood second, and in 1892 it stood first as to total yield 
for the season. 

The above table shows that but five varieties gave more than 
one-fifth of their yield prior to June 21, 1893. This fact is suf- 
ficient reply to the oft repeated remark thatthere is practically no 


_ difference between the time of ripening of “early” and “late” - 


strawberries. We see that there isa marked difference with 
different varieties as to their season of ripening. 

Ranked according to their yield up to June 21, 1893, these five 
varieties stand : 


Tape XIV.—Earty Varieties RanxepD AccoRDING TO YIELD 
Prior To JUNE 21, 1893. 
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Michel’s Early gave the largest early yield and yielded no 


fruit after June 29. Feicht’s No. 2 and Hulburt yielded no fruit 
after July 1. Greenville gave two per cent of its crop after July 
1. For long season berries Townsend’s No. 9 and Beder Wood 
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took the lead. The latter gave six per cent, and the former 
twelve per cent of its yield after July 1. 

Consulting table XIII (p. 673) with reference to the late varie- 
ties, but seven kinds are found that give more than one-fifth of 
their total yield after July 1. Ranked according to the amount 
of their crop picked after July 1 they stand: 


Taste XV.—Latre Varietizrs Rankep AccorDING TO *“YIELD 
Arter Jury 1, 1893. 



































| 3. | =] 
hia A 
wie ’ ae 
NAME. Date of | mS G £3 
first picking. Rk = am 
oF = a 
an Nee lea 
mom teen 8 IV0, 2, Si. va denoted ye. July 3 |. 192 | 288 (i 
rere ciicen ey Po. Pare Sian eo | July 10 | 126] 3868 2 
memrcevon Chief, Pos arieere ech... July 11 97 | 345 5 
TIS SIG Sa RE RR ee So July 10 96 | 400 1 
Oimercentennial, S 2.036 Sae ves ces. ‘July 14 51) oan 15 
Me ule esis hh et 8 8 | July 7 50 | 197 27 











-Townsend’s No. 2 gave the largest yield late in the season, and 
its fruiting season was very short. Two-thirds of its crop was 
picked between July 1 and July 4. Both Edgar Queen 
and Princeton Chief gave a higher total yield here this season 


_ than did Townsend’s No. 2, and yielded fruit for a week after its 





fruiting season had closed. Their fruit is but moderately firm 
and not equal in quality to that of Townsend’s No. 2. 

The most productive berries at this station in 1893 are ranked 
according to their productiveness in the following table. Those 
varieties marked in table XIII with a star are not included in 
this list: 
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TasLE X VI.—List or Tuirty Most Propuctive VARIETIES* FRUITED 


AT THiS STATION IN 1893, ARRANGED IN THE ORDER OF T'HEIR PRO- 
DUCTIVENESS; THE RANK AT THIS STATION FOR THREE PRECEDING 
YEARS IS ALSO GIVEN. 


Norr.— Names of varieties fruited at this station for the first time in 1893 are in italics. 





Rank Rank, Rank Rank, 
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SUMMARY. 


1. Michel’s Early and Feicht’s No. 2 took high rank in 1893 as 
early strawberries. 


2. Townsend No. 2, Edgar Queen, Princeton Chief and Sunny — 


Side took high rank in 1893 as late berries. 


3. Of the newer varieties tested-in 1893, Sunny Side made 3 


the best record. 





* Excepting those varieties marked with * in Table XIII. 
+ Beds fruited the second year in 1893. 
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STRAWBERRY CROSSES. 


Crossing strawberries for the purpose of originating improved 
varieties has received some attention at this station during the 
past few years. Brief accounts of the progress of this work have 
been given from time to time in its bulletins and annual reports. 
In 1885, Prof. Goff reported * that seedlings of Manchester and 
Bidwell had come into bearing and that the former were notably 
more vigorous and productive than the latter. Seed of Monarch 
of the West planted in 1882 gave seedlings which in 1885 yielded 
more, better and larger fruit than did an adjacent row of Wilson 
set at the same time. 

One thousand seedlings fruited in 1888-9 are mentioned by Mr. 
Hunn in the eighth annual report, p. 307, with the statement 
that but twenty had shown indications of being superior to the 
parent varieties which included Chas. Downing, Crescent, Cum- 
berland, Daniel Boone, Golden Defiance, James Vick, Legal 
Tender, Lennig’s White, Manchester, Mrs. Garfield, Old Ironclad, 
peerless and Wilson. 


In 1890+ but fifteen of the twenty seedlings just noted were — 


retained for further testing, and of seven hundred additional 
seedlings which had come into bearing but fifty were kept for 
further trial. The last one of all these seedlings was finally dis- 
carded this season (1893). Such a record appears, at first, rather 
discouraging. It should not be inferred, however, that among 
these hundreds of seedlings no valuable ones were found. On 


the contrary, valuable ones were found, but since they did not 


prove superior to the best varieties already introduced into culti- 
vation they were discarded 

During the winter of 1889-90 Mr. Hunn made several crosses 
of strawberries in the greenhouse which resulted in the produc- 
tion of many apparently excellent seedlings. In testing these 
seedlings, and those resulting from his later crosses, the same rule 
has been followed as formerly and none has been retained for 
further testing unless in some important point it gave promise of 
superiority to the best cultivated varieties of its class or season. 
The object of this work is not to introduce new varieties that are 
simply “good,” but to secure, if possible, something superior to 
the kinds already cultivated. 


* Fourth Annual Report, pp. 226-7. — + Ninth Annual Report, 1890, pp. 274-5. 
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Over four hundred seedlings of Mr. Hunn’s crosses were 
fruited this season (1893), and sixty-one of them have been 
reserved for further testing. Several of these are too delicate in 
color or too soft in flesh for market purposes and are being tested 
simply for home use. No doubt many and perhaps all of them 
may prove no more desirable than the best kinds already in cul- 
tivation and therefore will be disca: ded. 

During the progress of this work of endeavoring to originate 


improved kinds of strawberries from seedlings of known parent- 


age it has become evident that some of the cultivated varieties 
that have been used for parents are more desirable than others 
for this purpose. The differences observed in this regard will be 
discussed more fully below. 

It is well known that cultivated strawberries are reproduced by 
means of runners* and they do not reproduce varieties true from 
seed any more than do cultivated apples or pears. For example, 
strawberry plants raised from Crescent seed do not produce 
Crescent strawberries. to far as our experience goes they do 


not produce so good fruit as the Crescent. Whenever new varie- 


ties arise, therefore, they must be obtained from seed. Possibly 
they may originate as sports from cultivated varieties but no 
instance of this kind is known to the writer. 

At present but little is known as to the comparative ability of 
the named varieties of strawberries to produce seedlings of merit. 


In the history of gardening enough has been accomplished in the - 


improvement of flowers and vegetables by selection of parents 


and by judicious crossing, to demonstrate that careful breeding © 


secures as remarkable results with plants as with animals. When 
we reflect that of the hundreds of varieties of strawberries that 
have been introduced into cultivation, the parentage of but very 
few varieties is known, the improvement of cultivated straw- 
berries does not seem beyond the realm of possibilities. If so 
great a number of good strawberries as we now have came into 
cultivation as chance seedlings, is it too much to expect that fur- 
ther improvement will reward systematic breeding ? 

Reference has been made ona previous page to the demand 
among a large class of strawberry growers for a late market berry. 
Some of the results thus far secured at this station encourage 


* Except some European varieties which are propagated by division of roots. 
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A cross of Johnston’s Late by Sharpless. 


fruit of No. 208 Station. 
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PLATE III.— Flower, fol 








PLATE IV.—-Johnston’s Late. 
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the belief that late market berries more desirable than any now 
cultivated may eventually be originated. Plate IU, from a photo- 
graph, illustrates the fruit of one of the station seedlings which 
combines with late fruiting season many other desirable features. 
It has not yet been tested sufficiently to warrant its introduction, 
It is a cross of Johnson’s Late by Sharpless and is of interest in 
this connection, because it combines in itsclf some of the most 
valuable characters of each of its parents, thus indicating the 
possibilities of improvement by systematic breeding. Sharpless, 
the male parent, is well known as a vigorous grower with large, 
dark green, coarsely serrated leaves, large, bright scarlet fruit, 
rather variable in form, sometimes with unripe tips. The flesh is 
firm, light red, and of good quality: Fruit ripens midseason to late, 

The other parent, Johnston’s Late, a variety not commonly 
known, is, in some respects, a remarkable strawberry. It is a 
chance seedling sent here in 1885 by R. Johnston, of Shortsville, 
N.Y. Its fruiting season is one of the very latest among the 
hundreds of varieties grown here during the last few years. The 
following table shows the dates at which it has ripened its first 
fruits for the past eight years, and also the dates at which Cres- 
cent, Manchester and Sharpless have ripened first fruits during 
the same period of years: 


TasLti XVII. 








First Fruit RIpPe. 

































































YEAR. 
Manchester. Sharpless. Crescent. Johnston’s Late. 
PeSGroas ois 5. aut nS June 10| June 11/| June 41! June 24 
pO i Salat eh ae oe Uaneackl otal une: td |) wune o>. | June 94 
INES cree eG ek Bs June 25 , June 25 s July 2 
eS oe ee ahs June 18 | In GS ol Nest ve oaune 297 
Pe ke ee es June: 19> 4.June 17.) June. 16°}: June 28 
Se the ow kk June 11 Paine 13 | June 5 | June 20 
LS a June 18! June 19 | June 13 | July y 
In MARKETABLE CONDITION. 
WSC) 5 a ane June 20 | June 21/ June 19 | June 30 
dune 16.) June 16°" Jane “ip June 27 


Avg, for eight se 

















* Date not recorded. 


By consulting this table it is seen that on the average during 
the last eight years Johnston’s Late has ripened its first fruits 
eleven days later than either. Manchester or Sharpless, and seven- 
teen days later than Crescent. Its blooming season is corre- 
spondingly late, and since its flowers are imperfect this fact 
suggests a reason for its unsatisfactory yield. Possibly, if it were 
set near some staminate variety blossoming at the same late 

season, its yield would be much increased. 
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Another remarkable feature about Johnston’s Late is its very 
dark, leathery leaves of medium size, and leaflets strongly marked 
by veins, suggesting that it may be derived, in part, at least, 
from /ragaria elatior, the hautbois strawberry of Europe. Plate 
IV, from a photograph, is an excellent illustration of the foliage 
and fruit of this strawberry. The fruit is medium to large, pale 
scarlet with white flesh of very good quality. An idea of the 
comparative size of the leaves on Johnston’s Late, Sharpless 
and No. 208 is given by Fig. 2. The smallest leaf is from 
Johnston’s Late, the next larger from Sharpless and the largest 
from No. 208,'a cross of Johnston’s Late by Sharpless. Average 
sized leaves of each variety were selected for this illustration. 
The cut is reproduced from a ‘photograph and shows the leaves 
reduced much below natural size. 


4 





208 STATION. SHARPLESS. JOHNSTON'S LATE. 
A cross of Johnston’s Late x Sharpless. 


Fig. 2.— Lllustration of foliage of Johnstows Late, Sharpless and 
No. 208, a cross of those two varieties. 


Nearly all of the seedlings of Johnston’s Late produced at this 


station are easily recognized as distinct from ordinary cultivated 
strawberries because of their dark, leathery foliage, which in color, 
markings and texture bears a strong resemblance to that of John- 
ston’s Late. Many of them also resemble Johnston’s Late in the 
lateness of their blossoming and fruiting seasons and in the excel- 
lent quality of the fruit produced. Several of the seedlings 
obtained from crossing Johnston’s Late by Sharpless, so far as 
tested here, combine the vigorous foliage and large fruit of 
Sharpless with the dark, leathery leaves and late fruiting season — 
of Johnson’s Late. | | 
As stated on a previous page, p. 678, it is quite possible that 
every one of these promising seedlings, after more extended — 
trial, may develop some serious defect, or may show no superi-. 
ority over varieties now in cultivation and may consequently be 


discarded. Whether this fate awaits them or not, enough has _ 
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been accomplished to show that the most rapid advance in the 
improvement of strawberries is to be expected in the direction of 
systematic breeding. 

As noted above, some varieties used as parents of the crosses 
originated at this: station, have given a much higher per cent of 


good seedlings than have others. This will become evident on 


examining the following table, XVIII, which indicates to some 
extent the comparative ability of the strawberries therein named — 
to produce seedlings of merit. 


Taste X VIII.—SnHowine THE PARENTAGE OF THE VARIOUS Crossks ; 


THE NuMBER OF SEEDLINGS OF Eacu Cross TrEstep in 1893; 
THE Number or Turse Discarpep IN 1893; Top PER Cent 
DiscarpED IN Eaca Cask, AND THE Ratio oF THE WHOLE 
Noumper Testrep to tHE Numper Kerr For FurtHER TEsTING 
Iv Eaco Cass. 


[In giving the parentage the female parent, as usual, is named first ] 


| 


























eae visi of ae 
umber + . number teste 
PARENTAGE. ted eee discarded, “bar eapetaas 
ed in 1893 pa | 1898. further test- 
ing. 
aOrescent < b0mDa 5... 20.43 22 T8578 Ls 5.5 tol 
Crescent Dawlevis... 2.5.0... 29 LIFT Ces 4.4 tol 
Créscent X Jessie’ sj... ee os ee. 4 Bika 750 .4tol 
Crescent x Lennig’s White...... 100 93 |. 93% Ono 14) 3) Gee 
Crescent X Old Ironclad ........ 70 68r kh LOT sf 985.0 t0mn 
srescent x Sharpless”. 03 f24 2 59 4B TT 4.5 tol 
Daisy < Lennig’s White......... map 5 | 100.0 5.0 to 0 
faverland X Jessie... ...... 6. oss 7 7 | 100.0 7.0 to 0 
Haverland x Sharpless .......... 1 0 0.0 07. £0Rt 
Johnson’s Late x Dawley ....... 3 2} 66.6 3.0 to 1 
Johnson’s Late x Lennig’s White. 41 BF 1. 9052.1 102 ton 
Johnson’s Late x Sharpless ...... 18 12! 66.6 3.0 tol 
MGI aWICY . 5c oe es ves 5 4} 80.0 5.0 tol 
Lida Lennie’s White ......... 9 6 | 66.6 3.0 tol 
Michel’s Early x Lennig’s White. 8 Be Siow 8.0 to 1 
Stayman’s No. 1x Bomba....... 30 26 | 86.6 7.5 tol 
-Stayman’s No. 1x Jessie........ 4 3] 75.0 4.0 tol 
Stayman’s No. 1<Sharpless..... 5 2) 40.0 1.7 tol 
Ripert SOM DAN. 2 ei: bie Vd sii oie 10 Gy) 60.04 \:2 5 tou 
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Mare Parents. 


Bomba with mother plants from three different varieties gave 
sixty-two seedlings, twelve of which, nineteen per cent, were 
thought worthy of further trial. Of its crosses with Crescent, an 
average of four and a half seedlings were’ discarded to one 
retained ; of its crosses with Stayman’s No. 1, six and a half were 
discarded to one retained, and of its crosses with Summit, one 
and a half were discarded to one retained. 

Dawley with mother plants from three different varieties gave 
thirty seedlings, nearly one-fourth of which, twenty-three per 
cent, are to be kept for further testing. It bears a very strong 
resemblance to Sharpless, and as a male parent it has 
given uniformly good results. Of its crosses with Lida, four 
were discarded on the average to each one retained ; of its 
crosses with Orescent but three and four-tenths were discarded 
to one retained, and of its crosses with Johnston’s Late, but two 
were discarded to one retained. 

Lennig’s White with mother plants from five different varie- 
ties produced 163 seedlings, nearly one-tenth of which, nine per 
cent, were kept for further trial; many of these, however, are to 
be tested simply for home use. Lennig’s White was found to be 
very prepotent in transmitting to its progeny the color and 
shape of its fruit and the color and flavor of its flesh. The ripe 
fruits of its seedlings showed all shades of color from white to 
crimson. With some kinds the flavor was very poor while others 
of its seedlings produced fruit of fine quality with excellent 
flavor, equalling or surpassing the parent in this respect. Unfor- 
tunately some of the largest fruits of beautiful creamy pink color 
ranked very low in quality and flavor. 

Of its crosses with Lida, but two seedlings on the average were 
discarded to each one retained ; of its crosses with Michel’s Early, 
seven were discarded to one retained; of its crosses with John- 
ston’s Late, nine and two-tenths were discarded to one retained ; 
of its crosses with Crescent, thirteen and three tenths were dis- 
carded to one retained, and pe its crosses with Daisy every plant 
was discarded. 3 

Old Ironclad with Crescent for mother plant gave seventy 
seedlings, but two of which, three Bee cent, were bent for further 
peune: 


= 
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Sharpless as a male parent is remarkable for the general high 
character of its seedlings as shown by the relatively large number 
of them reserved for further trial with each of the four varieties 
on which it was crossed. Out of a total of eighty-three seedlings 
more than one-fourth, twenty-eight per cent, were kept for 
another season’s test. Varieties of Sharpless parentage are par- 
ticularly noticeable for the beautiful scarlet color and good quality 
of their fruit and for the vigor and productiveness of the plants. 
The crosses of Johnston’s Late by Sharpless contain some seed- 
lings of especial merit that may prove valuable for late market 
purposes. 

Of its crosses with Crescent, but three and a half seedlings, on _ 
the average, were discarded to each one retained for further test- 
ing. This is the best record made by any variety thus far 
crossed on Crescent. Of its crosses with Johnston’s Late, but two 
were discarded for each one retained; of its crosses with Stay- 
man’s No. 1, but seven-tenths of one was discarded for each one 
retained, and of its crosses with Haverland none was discarded. 


FEMALE PARENTS. 


Crescent showed great variability with different male parents 
as to the per cont of good seedlings produced, thus’ indicating 
lack of propotency so far as its desirable features are concerned. 
Out of a total of two hundred and seventy-seven seedlings a little 
more than one-tenth, eleven and five-tenths per cent, were kept 
for further testing. Of its crosses with Jessie, three seedlings on 
the average were discarded to each one retained; of its crosses 
with Dawley, three and four-tenths were discarded to one retained; 
of its crosses with Sharpless, three and a half were discarded to 
one retained ; of its crosses with Bomba, four and a half were dis- 
carded to one retained; of its crosses with Lennig’s White, thirteen 
and three-tenths were discarded to one retained, and of its crosses 
with Old Ironclad thirty-four were discarded to one retained. 

Johnston’s Late crossed with three different varieties gave a 
total of sixty-two seedlings of which more than one sixth, 
eighteen per cent, were reserved for further testing. Of its 
crosses with Dawley, two were discarded to every one retained ; 
of its crosses with Sharpless, two were discarded to every one 
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retained ; of its crosses with Lennig’s White, nine and two-tenths 
were discarded to one retained. | 

The prepotency of Johnston’s Late in transmitting to its seed- 
lings desirable characters of fruit, foliage and fruiting season 
have been discussed on a previous page, p. 680. 

Lida crossed with two different varieties gave a total of 
fourteen seedlings of which more than one-fourth, twenty-eight 
per cent, were reserved for further testing. Of its crosses with 


Lennig’s White, two were discarded to every one retained ; of its 


crosses with Dawley, four were discarded to every one retained, 

Stayman’s No. I crossed with three different varieties gave a 
total of thirty-nine seedlings of which nearly one-fifth, twenty 
and five-tenths per cent, were kept for further testing. Of its 
crosses with Sharpless, seven-tenths of one seedling on the aver- 
age was discarded for every one retained; of its crosses with 
Jes:ie, three were discarded for every one retained, and of its 
crosses with Bomba, six and a half were discarded to one 
retained. 

The other mother plants being represented by but few seed- 
lings need not be considered further in this connection. 

About fifty of these crosses were exhibited fruiting in pots at 
the Worlds Fair, Chicago, last summer, and the exhi»it received 
many words of commendation. Those who were interested in 
that exhibit will appreciate the high standard of merit adopted 
in testing these seedlings when it is stated that nearly all the 
varieties thus exhibited were afterwards discarded as unworthy 
of introduction. 

SUMMARY. 

I. Systematic breeding may be expected to give more rapid 
improvement of cultivated strawberries than will the introduc- 
tion of chance seedlings. 

II. Johnston’s Late appears to be a desirable parent for use in 
breeding late varieties of strawberries. 

III. Lennig’s White was found to be very prepotent in trans- 


-mitting the color, flavor and shape of its fruit to its seedlings. 


Its seedlings generally appear to be undesirable except Pos es 
for home use. 
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IV. Dawley seedlings gave a large proportion of excellent 
varieties. 

V. Sharpless seedlings gave a large proportion of excellent 
varieties, which were noticeable on account of the vigor and pro- 
ductiveness of the plants and the good scarlet color and good 
quality of the fruits. 
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SOME OBSERVATIONS ON THE LIFE-HISTORY OF 
PLOWRIGHTIA MORBOSA (Scuw.) SACC. 


At the request of Mr. James Love, a nurseryman of Geneva, 
N. Y., the Horticulturist inspected a block of plum trees in his 
nursery June 28, 1893. The plums were budded in June, 1891, 
and the buds began to grow in the spring of 1892, so that this 
year the trees made: their second season’s growth. According to 
the usual custom of nurserymen, before the buds started to grow 
the entire tops of the stocks on which the buds were set were 
cut off close to the ground just above the insertion of the bud. 
The trees as they now stand have therefore no wood that is two 
years old above their union with the stock close to the surface 
of the ground. 

The block of young plum trees is bordered on one side by a 
row of Bavay’s Green Gage plum (Reme Claude de Bavay) in 
bearing, every tree of which is very badly diseased with the 
plum Black Knot, Plowrightia morbosa (Schw.) Sace. The 
Bavay’s Green Gage are thirty feet apart in the row and their 
branches overhang the outside row of the plums in the nursery, 
which are of the Gueli variety. After the foliage had fallen last 
autumn the knots in the Bavay’s Green Gage trees were cut out. 
On June 28, 1893, nearly every tree of the young Gueii trees in 
the adjacent nursery row standing under the branches of the 
Bavay’s Green Gage showed an outbreak of Black Knot either 
on the trunks or branches. The greater the distance of the Gueii 
trees from the Bavay’s Green Gage the less Black Knot was 


found, and the portion of the nursery row midway between two . 


Bavay’s Green Gage trees contained but an occasional specimen 
of the Black Knot. The owner at first declared that no trees in 
the nursery row were affected with the Black Knot except those 
in the row adjacent to and overshadowed by the diseased 
Bavay’s Green Gage, but careful inspection disclosed an occa- 
sional specimen of the disease in other rows. The conclusion 
was irresistible that the infection came from the Bavay’s Green 
Gage trees. 
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1. Because there was no other adequate source of infection in 
the vicinity. | 

2. Because the area under the drip of the branches of the 
Bavay’s Green Gage showed the disease in very great abundance, 
while outside this area only occasionally was a diseased nursery 
tree found. So marked was the areamof greatest amount of 
disease that the owner was decidedly of the opinion that the 
infection came by the absorption of a poison by the roots of the 
young trees from the roots of the old trees. 

The question as to how long a period of time may elapse after 
infection with the Black Knot spores before the appearance of 
conidia on the newly-formed knots may in this instance be 
answered quite definitely. The wood of\the stock on which the 
Gueii were budded was all cut away prior to the summer of 1892, 
therefore the infection, in the great majority of cases at least, 
could not have come through the previous infection of the stock, 
for the outbreak of the Black Knot in most instances was at too 
great a distance from the stock to admit of the possibility of 
infection by growth of mycelium from that source; moreover, in 
no instance was the Black Knot observed below the union of the 
bud and stock. The infection could not have come from the 
ascopores during the winter and spring of 1893, because the 
owner asserts that the knots on the Bavay’s Green Gage were 
cut away in the fall of 1892 and no old knots were noticed on 
these trees in June, 1893. 

Although not the result of a direct experiment, the conclusion 
seems irresistible that the infection came from conidia produced 
in the summer of 1892. The first outbreak of the disease on the 
Guell trees was observed June 18, 1893, when eleven fresh 
spongy knots were found. Had any outbreak occurred much 
previous to this time it could hardly have escaped the observa- 
tion of those who cultivated the trees. No outbreak of the dis- 
ease on the Gueli trees was observed during 1892, the season in 
which the infection took place. Within a few days after the first 
knots were seen on the Gueii, June 18, 1893, the disease appeared 
in great abundance in the infected areas. 

In this instance there seems to be no reason to doubt that trees 
which were infected with Plowrightia morbosa (Schw.), Sacc., 
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received the infection during the season of 1892, and that the 
first conidia formed as a result of this infection were produced in 
June, 1893. 

A point of economic interest is also emphasized by. these 
observations, namely, that a very serious outbreak of the Black 
Knot may follow an infection from the conidia which are formed 
only during the summer months. Infection from this source is 
to be feared as well as from the ascopores matured in late 
winter and early spring. 


PREVENTING LEAF BLIGHT OF PLUM AND CHERRY 
NURSERY STOCK. 


During the years of 1891 and 1892 Mr. D. G. Fairchild, assist- 
ant in the United Statés Division of Vegetable Pathology con- 
ducted some very valuable experiments in spraying nursery stock 
at this station. The progress of the work in 1891 was noted in 
Bulletin No. 3 of the United States Division of Vegetable Patho- 
logy and a report of the work of 1892 was given in Vol. VIL, 
pp. 240-264, of the Journal of Mycology, published by the same 
Division, and also in the last annual report of this station, 
pp. 642-673. 

Since these publications are probably accessible to any who 
are interested in these investigations it will be sufficient in this 
connection to make a very brief statement of the results of the 
experiments. 

The experiment designed to compare the efficacy of the ammo- 
niacal solution. of copper carbonate and the Bordeaux mixture 
against the plum leaf blight on cherry nursery stock resulted in 
a more favorable showing for the latter. 


On Mahaleb stock, both Windsor and Yellow Spanish cherries _ 


did better under Bordeaux mixture treatment than without any 


treatment.” Fie: 
On Mazzard stock the treated cherry trees were superior to 
the untreated; the Bordeaux mixture was slightly superior to 


* Jour. Myc, VII, p. 251; Annual Rep. N. Y. State Expt. Station, 1892, p. 657. 








prayed.—-Oct. 10, 1893. 
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PLATE V.— Purple Egg on Marianna Stock not s 
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PLATE VI.-- Purple Egg on Marianna Stock, sprayed June 13 and July 14 with 
Bordeaux Mixture, 1 pound to 11 gallons.-- Oct. 10, 1893. 
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the ammoniacal solution of copper carbonate when six treatments 
with each are compared; the ammoniacal solution of copper 
carbonate was evidently injurious to the health of the foliage.* 

With plums on Myrobolan stock the fungicides proved effec- 
tive in that the treated trees lost only a small number of leaves 
as compared with the untreated trees. 

On Marianna stock the treatment prevented the iene blight to 
a notable degree.t The ammoniacal solution of copper carbonate 
proved inferior to the Bordeaux mixture since it injured the 
treated foliage. 

Experiments of 1893. 

At the request of several nurserymen who were much inter- 
ested in the above-mentioned experiments, after consulting with 
Mr. Fairchild, it was decided that the Station Horticulturist 
should continue the treatment of the plums and cherries during 
1893 with those trees which had been spraved with Bordeaux 
mixture, but to discontinue the treatment with those trees which 
had been sprayed with ammoniacal solution of copper carbonate, 
since the previous years investigations had shown that this solu- 
tion was injurious to the foliage. 

The nursery stock included in the experiment consisted of the 
same trees with which Mr. Fairchild had conducted his investi- 
gations during 1891 and 1892, and the plan of the nursery may 
be seen by referring to the publications above mentioned. The 
buds were set in 1891, and the trees in 1893 were, therefore, 
making their second season’s growth from the bud. 


Cherries. 


The cherry stock consisted of Windsor, Yellow Spanish and 
Montmorency on Mahaleb and also the same varieties on Maz- 
zard. Although the leaf blight had been prevalent among these 
trees in 1892,{ they were practically free from the disease in 
1893, and the treated trees consequently showed no appreciable 
advantage over the untreated trees. They were given the same 
treatment as that hereafter described for plums. 

* Jour. Myc., VII, p. 252; Annual Report of N. Y. State Expt. Station, 1892, 
p. 658. 

+ Jour. Myc., VII, 255; Annual Report N. Y. State Expt. Station, 1892, p. 662. 


tJour. Myc., VII, pp. 252 and 254, plates XXVI, XXVII; Annual Report 
N. Y. State Expt. Station, 1892,"pp. 656 and 658, plates 25 and 26, 
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‘Plums. 


The plums consisted of the three varieties, Early Prolific, 
Purple Egg and Italian Prune on Myrobolan and the same varie- 
ties on Marianna. Those trees which in the previous seasons 
had been sprayed with the Bordeaux mixture were treated with 
the same mixture in 1898, and all other trees were left untreated 
for comparison. Two treatments were given, one June 13 and 
the other July 14. 

The leaf blight was abundant among the plums. The sprayed 
trees held their leaves about a month later and also made a much 
better growth than did the unsprayed trees. The latter began to 
drop their leaves early in the autumn, and by October 10th most 
of their branches were entirely leafless, while the sprayed trees 
held their foliage much later and did not become entirely defoli- 
ated till about a month after the unsprayed trees had become 
leafless. | ; 

On Marianna Stoox. 























rr Pa 4 
apo be bo 
TREATMENT. od © o . 
NAME AND orga | Fa Eg 
NUMBER. e Be | &8 &S 
REO i be 
1891-2. 1893. eee os oS 
<q <q < 
Ounces. | Ounces. 
Ammoniacal 5 times...| None.........0.-- 6, Early Prolific... t 19.4 73 4.5 
Ammoniacal 6 times...| None ..........6.. 14, Early Prolific... ; ; ‘ 
Bordeaux 5 times...... Bordeaux twice..| 14, Early Prolific.. 26.5 23.6 8.3 
Bordeaux 6 times...... Bordeaux twice..| 4, Early Prolific... f ; 5 : 
PHONE se Veiemiloue ce. batt IN OTIC Mricinistarsiecs sates 7, Early Prolific... 19.5 7.0 3.5 
Ammoniacal 5 times...| None............. 18, Purple Egg ..... 29.3 20.1 8.6 
Ammoniacal 6 times...| None .........005- 22, Purple Egg ..... : | . 
Bordeaux 5 times...... Bordeaux twice..| 17, Purple Egg ..... 29.6 27.4 9.2 
Bordeaux 6times...... Bordeaux twice..| 13, Purpie Egg ..... ; : 3 
INO Ce ah Leracieveiievseiene INOMEins jetiete a eielelne 25, Purple Ege ..... 25.2 9.7 5.7 
Ammoniacal 5 times...| None............. 16, Italian Prune... 20.6 9.2 Be Bs 
Ammoniaeal 6 times...| None..........0.- 15, Italian Prune... t : ¥ ¢ 
Bordeaux 5 times...... Bordeaux twicc..| 14. Italian Prune... t 25.9 13.9 ” 3 
Bordeaux 6 times...... Bordeaux twice..| 16, Italian Prune... , 4 pe 
On Myrosouan Sroox. 
Ammioniacal 5 times...| None ..........4-- 9, Early Prolific ... 9 6.2 , 5.5 
Ammoniacal 6 times...| None ............- 13, Early Prolific... 19. : ‘i 
Bordeaux 5 times...... Bordeaux twice ..| 15, Early Prolific... 23.6 12.5 7.6 
Bordeaux 6 times...... Bordeaux twice ..| 13, Early Prolific... : ‘ Feely 
IN ORG ener ale sthly  eieravee overs Nones.k ee enna 7, Early Prolific... 16.4 5.5 3.8 
Ammoniacal 5 times...| None ............. 11, Purple Egg ..... 26.5 10.7 7.9 
Bordeaux 5 times...... Bordeaux twice ..| 18, Purple Egg ..... 25.4 18.1 8.6 
Bordeaux 6 times...... Bordeaux twice ..| 13, Purple Egg ..... t : : : 
INONO Lg tase 4 bt vlelalow olsen NONC@#iecsetickinn ten 10, Purple Egg ..... 22.6 9.2 i kewl 
Ammoniacal 5 times...|.None€ ......--ese0:: 10, Italian Prune... 23.7 6 6.4 
Ammoniacal 6 times...| None ............. 14, Italian Prune... : 9. Ve 
Bordeaux 5 times ...... Bordeaux twice ..| 14. Italian Prune...| | 2 6 11.5 8.0 
Bordeaux 6 times...... Bordeaux twice ..| 14. Italian Prune...| / . : b 
INODO adits tee eooeiles oles Nonety,.<iaweees one 9, Italian Prune... 21.4 8.2 6.0 








t 


New York AGRICULTURAL EXPERIMENT STATION. 691 


The comparative condition of the sprayed and unsprayed trees 
is well shown by plates V and VI. Plate V, from a photograph 
October 18, 1893, shows the almost complete defoliation of the 
untreated trees at this date, while plate VI, also from a photo- 
graph, shows the manner in which the sprayed trees were hold- 
ing their foliage at this time. 

The benefit of the treatment was seen not only in the more 
perfect foliage of the sprayed trees, but also in their increased 
growth, as evidenced by the increased weight of both tops and 
roots, and by the larger diameter when calipered five inches 
above the collar. The weights and measurements are given in 
the preceding tables. 

It will be noticed that in every instance the Bordeaux treat- 
ment gave heavier trees than no treatment, and with a single 
exception gave trees of larger caliper. This exception might be 
due to inequality of soil conditions. The general evidence of 
the experiments shows conclusively the beneficial results of the 
spraying. 

The strength of the Bordeaux mixture used in this work was 
one pound of copper sulphate and the necessary amount of lime 
to eleven gallons of water. The Nixon Climax pump, made at 
Dayton, Ohio, and the Vermorel nozzle were used. | 

In preparing the Bordeaux mixture the required amount of 
copper sulphate was dissolved and diluted to about two-thirds of 
the required strength; the fresh slaked lime was then poured 
into this solution in the form of a thin whitewash until the 
potassium ferrocyanide test showed that a sufficient amount of 
lime had been added. The mixture was then diluted to the 
required strength. When the lime is poured into the solution 
care should be taken to to keep out any coarse sediment that 
might clog the nozzle. — 

_Thecopper sulphate will dissolve more readily in hot water 
than in cold. It also dissolves more readily if suspended near 
the top of the water than when lying on the bottom of the 
barrel or tank in which it is dissolved. 

Stock solution.— It is best to use freshly prepared Bordeaux 
mixture, but the lime and the copper sulphate solution may both 
be kept prepared for use and thus much time may be saved in 
_ making the mixture. The lime may be slaked in a barrel or box 
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partly buried in the ground. By keeping the lime covered with 
water it will keep in good condition for an indefinite length of 
time. The copper sulphate may be dissolved in large quantities 
and the proper quantity of this solution may be measured out 
whenever needed. In all except experimental work our plan is 
to dissolve a large quantity of the copper sulphate, using one 
gallon of water for every two pounds of sulphate. Before using 
this solution it is thoroughly stirred each time and then the 
required amount is measured out. Thus if the formula calls for 
four pounds of copper sulphate, two gallons of this solution are 
required. It should never be dissolved or kept in iron vessels, 
since it corrodes the iron. 


Weighing and straining the lime.—It was formerly thought , 


necessary to strain the milk of lime into the copper sulphate 
solution and a coarse sieve or a gunny sack was commonly used 
for this purpose, but it is found except where the nozzles are* not 
directed by, an operator but are stationary, that the operation of 
straining is unnecessary if care is used in pouring. The clear 
lime water is not sufficient but the lime mixed with the water 
must be used. 

The amount of lime necessary to form the Bordeaux mixture 
was formerly determined by weighing, using two-thirds as much 
lime as copper sulphate but by means of the potassium ferro- 
cyanide test the necessity of weighing the lime is now obviated. 

Potassium ferrocyanide test.— Pour the lime into the copper 
sulphate solution, stir the mixture thoroughly and then add a 
drop of the potassium ferrocyanide. If enough lime has been 
added the drop will not change color when it strikes the mixture, 
otherwise it will immediately change to a dark reddish brown 
color. More lime must then be added till the potassium ferro- 
cyanide does not change color when dropped into the mixture. 

The potassium ferrocyanide, also known as the yellow prussiate 
of potash, is a poisonous substance. It is a yellow salt which 
readily dissolves in water and a solution may conveniently be kept 
on hand in a small bottle. The commercial form of the potas- 
sium ferrocyanide may be used. A few cents should purchase 
enough to last through the season. 

Excess of lime.— It is important that enough lime be added, 
otherwise the mixture may injure the foliage, while an excess of 
lime will not harm the foliage. 
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SuMMARY. 


“1. In 1892, cherry nursery stock was successfully treated by 
Mr. Fairchild, for the prevention of leaf blight. The same trees 
treated again in 1893, showed no benefit from the treatment 
because both treated and untreated trees were practically free 
from the disease. 

2. In 1892, plum nursery stock was successfully treated with 
Bordeaux mixture for leaf blight by Mr. Fairchild. The same 
trees were again successfully treated with the same mixture in 
1893. The good effects of the treatment were shown in the 
increased growth of both tops and roots and in the healthier 
foliage. The foliage remained attached to the branches about a 
month later than did the unsprayed foliage. 


Experiments in Preventing Pear Scab. 


Some experiments in 1893, in treating pear trees for the pre- 


vention of the pear scab and the cracking of the fruit, were very — 


successful in accomplishing the desired objects. The plan of the 
experiments was: 

1. To test the efficacy of dilute Bordeaux mixture against pear 
scab. 


2. To compare the efficacy of three sprayings before the blos- _ 


soms open with two sprayings before the blossoms open. 

The Horticulturist* called attention a year ago to the discovery 
by Fairchild of the fact that pear scab appears on the new growth 
before the blossoms open, and that subsequently his own investi- 
gations showed the same was also true of the nearly related fun- 
gus causing the applescab. A knowledge of these facts modified 


somewhat pre-existing opinions as to the importance of spray- 


ing before the blossoms open and led to the belief that the treat- 
ment of either pears or apples for the prevention of the scab 
would be more successful if more attention were given to spray- 
ing the trees thoroughly after the buds opened, but before the 
blossoms unfolded. The experiments with pears in 1893 were, 


therefore, so planned as to test not only the efficacy of spraying 


before the blossoms opened, but also to test the value of three 





treatments before blooming, compared with two treatments before ~ 


blooming. 
In the above mentioned paper on “ Latest Results in Spraying 
for Apple Scab,” it was shown that the leading investigators of 


the United States and Canada were almost unanimous in their 


verdict for the Bordeaux mixture as being, on the whole, the 
most satisfactory fungicide yet tested for the apple scab and many 
of them made special mention of dilute Bordeaux mixture as 


being most desirable for this purpose. The fungus which causes 


pear scab, though not identical with the fungus which causes apple 


* Beach, 8. A., ‘‘ Latest Results in Spraying for Apple Scab.”” Proc. Western 
N. Y. Hort. Soc’y, 1893, pp. 69-72, also pp. 504-8 of Trans. N. Y. State Ag’) 
Soc’y, 1892. 
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scab, is nearly related to it and resembles it very much in general 
appearance and in habits of life, so far as these habits are at 
present known. Since the dilute Bordeaux mixture had given 
such good results when used against the apple scab it was thought 
that it might also prove effective against pear scab. For this 
reason the experiments with pears in 1893 were planned so as to 
test the efficacy of the dilute Bordeaux mixture against pear 
scab. No attempt was made to compare the merits of different 
fungicides. 

A large old orchard near the Experiment Station, situated on 
the upland, about two miles west of Seneca lake, offered a most 
favorable opportunity for the proposed investigation, and the 
owners, Messrs. E. Smith & Sons, very kindly offered the use of 
it for this purpose free of charge. 

Some varieties in the orchard were varticularly susceptible to 
to the attacks of the scab, and on account of the preval nce of the 
scab for several years had produced comparatively little first-class 
fruit. Two of these varieties, namely, White Doyenné and Seckel, 
were accordingly selected for treatment. The White Doyennés 
were used simply to test the efficacy of the dilute Bordeaux mix- 
ture. The Seckel trees were used for the double purpose of test- 
ing the efficacy of the dilute Bordeaux mixture and also for 
comparing the value of two treatments before blooming with 
three treatments before blooming. Several other interesting and 
practical questions invited investigation, but it was thought best 
not to complicate the experiments by trying to make them answer — 
too many questions at once, and, therefore, attention was directed 
chiefly to the two objects just mentioned, namely: 

1. To determine the value of the dilute Bordeaux mixture for 
preventing pear scab. | 

2. To determine the best number of treatments prior to 
blooming. 

In one part of the orchard three rows of Seckel trees were 
selected for the experiment. Each row originally contained 
thirty-six trees, but there are now some vacant places and occa- 
sionally a tree of some other variety is found so that the number 
of Seckel trees, included in the experiment was but sixty-four, of 
which number fourteen were sprayed six times, fourteen were 

_ sprayed five timesand thirty-six were left untreated for comparison. 
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Fourteen White Doyenné trees located in another part of the 
orchard, were also selected for the experiment. Six of these 
were treated five times and the remaining eight were left 
untreated for comparison. 

Dates of Spraying.— The first spraying, given to one block of 
Seckels only, was made May 2. When this spraying was 
made some of the fruit buds were bursting, but the leaf buds 
had not as yet shown their first green tips. The same evening a 
rain storm set in and continued through the next day and into 
the following night. | 

The next spraying, given May 10, was applied to all the trees 
designed for treatment during the season and all these trees were 
subsequently treated alike. This was the second spraying for 
the block of Seckels treated May 2 and the first spraying for 
the White Doyennés and for the other block of Seckels. 

When the next treatment was made, May 19, the first blossoms 
were beginning to open. ; 

The next treatment was made May 31, when the last blossoms 
were falling. To each cask of the mixture were now added four 
ounces of Paris green, making one ounce of the Paris green to 
about eleven gallons of the mixture. ‘This was used to destroy 
the codlin moth and other biting insects. | 

The next spraying was made June 12, and Paris green was 
added as before. Paris green was also used with the last 
spraying, which was made June 28. Notes made at this time 
state that the scab spots were more abundant on the unsprayed 
Seckel fruits than on the fruits of the unsprayed White Doyenné, 
but at the close of the season it was evident that the latter were 
damaged by the scab much more than the former, thus showing 
that the scab may continue to develop throughout the summer. 
July 18 it was noted that nearly every fruit on the lower 
branches of the sprayed trees was perfect while on the unsprayed 
trees nearly every fruit was blemished by the scab, some fruits 
being but slightly affected, while others were badly injured. 
This difference between the sprayed fruit and the unsprayed fruit 
became more and more noticeable as the season advanced. 

The top branches of trees twenty-five feet high were not easily 
reached by thespray, and most of the imperfect fruit found on 
the sprayed trees caine from the tops of the tall trees. 





PLate VII.-- From a photograph of average fruit of sprayed White Doyenné 
, and average fruit of unsprayed White Doyenné. 


ve 
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Method of application.— In spraying this orchard in 1893 the 
force pump was mounted on a kerosene cask holding about fifty 
gallons. The pump was provided with two outlets, so that it 
supplied two leads of hose. The cask was set in a one-horse 
wagon and filled with forty-five gallons of Bordeaux mixture at 
atime. The driver pumped and while one man sprayed the 
lower branches with the Vermorel nozzle another sprayed the tree 
tops with the McGowen nozzle. In planning to treat large 
orchards a tank holding from one hundred and fifty to two 
hundred gallons: would be better than a fifty-gallon cask, 
because less time would be consumed in making the mixture and 
taking it to the orchard. 

The fruit was picked the fourth week in September and assorted 
into three grades, namely, firsts, seconds and culls. The firsts 
and seconds were marketed. No use was made of the culls. 
Plate V.II is reproduced from a photograph of the average fruit 
of sprayed White Doyennés and the average fruit of unsprayed 
White Doyennés. It will help to form a correct idea of the 
difference on the average between the sprayed and the unsprayed 
fruit of this variety. With Seckels the difference was less marked, 

The grading and marketing was done by Mr. William Smith 
according to his usual custom, and a record was kept of the sales. 
He reports that the following prices were realized for the different 
grades of fruit: 


Taste XIX. 
Sprayed. Unsprayed. 

Seckels: ry 
Sh re $2.25 to $2.75 per bu. keg.|$1.25 to $1.75 per bu. keg. 
seconds ...... 176 :t0.2.00) 5" ee reOOitO® L.sOn ae 

‘White Doyenné: 

BARStS:.. 2. ns 6 4.50 per bbl. (1.80 per bu.)| None. 
Seconds ...... | Brea is: 1.30 “ {$2.00 per bbl.(0.80 per bu.) 





There was no first-class fruit among the unsprayed White Doy- 
ennés. Much of the second-class fruit from the unsprayed White 
Doyennés was unfit for market and was not sold. What was 
sold brought the price above named. In the following table the 
unsold fruit of this class is credited with the market price as if it 
were sold. At the above prices the average yield per tree would 
give the following receipts: 

88 
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As noted above, not all the seconds of the unsprayed White 
Doyennés were sold so that the gain from treatment of this vari- 
ety as shown in the above table appears less than it really was. 

Comparing simply the lowest returns per tree as given in the 
preceding table it is seen that the receipts from the Seckels — 
sprayed six times average five dollars and forty-eight cents 








per tree, while the receipts from the corresponding unsprayed 
Seckels average sixty-eight cents 


_ per tree. 
The receipts from the Seckels sprayed five times average five 
dollars and seventy cents — 





per tree, while the receipts from the corresponding’ unsprayed 
trees average ninety-three cents 





per tree. | 
The receipts from the White Doyenné sprayed five times aver- 
age six dollars and fifty-five cents 





per tree, while the average receipts per tree from the unsprayed 
White Doyenné were forty-five cents. 


Referring again to the same set of figures, if the average re- 
ceipts per tree from the Seckels sprayed six times be represented 
by 


THIS AREA. 


Then the average re- 
ceipts per tree from the 
corresponding unsprayed 
Seckels will be represented 


by 






Seckel sprayed six times. 





Average receipts per tree, $5.48. 


THIS AREA. 






Seckel not sprayed. 


Average receipts 
per tree $0.68. 
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So, also, if the average receipts per tree from the Seckels 
Sprayed five times be represented by 


THIS AREA. 


Then will the average 
receipts per tree from the 
corresponding unsprayed 
Seckel sprayed five times. Seckels be represented by 


THIS AREA 





Average receipts per tree, $5.70. 


Seckels not sprayed. 


Average receipts per 
tree, $0.93. 








If the average receipts per tree from the White Doyennés, 
sprayed five times, be represented by 


THIS AREA. 





Then will the average 
receipts per tree, from 
the corresponding un- 
sprayed trees, be repre- 


White Doyenné sprayed five times. sented by 


Average receipts per tree, $6.55. 
THIS AREA. 


| White Doyenné 
not sprayed. 


Aver’ge receipts 
per tree, 45 cts. 







About three weeks before the pears were picked a severe wind 
storm blew off many bushels of fruit. There can be no doubt 
that but for this unavoidable occurrence the showing would be 
much more favorable to the sprayed trees than it actually is. 
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Cost of Treatment. The cost of treatment was as follows, 
counting the cost of the mixture at one-half cent per gallon: 





First treatment (average gallons per tree, 3.8)...... 0... cece eee ee eee $0 .0165 
Second treatment (average gallons per tree, 5.0)............ cece eens .0250 
Third treatment (average gallons per tree, 7.07) ...... 0... eee ee eee .0358 
Fourth treatment (average gallons per tree, 9.0).......... ..-.eeeeeee .0400 
Fifth treatment (average gallons per tree, 9.0) ..... 2... ee ee eee ee .0400 
Sixth treatment (average gallons per tree, 9.0) ........ 0... cece cee eee .0400 
Average cost of material per tree for six treatments ...............0- $0 .1968 
Average cost of labor per tree for six treatments ...................-. 0.3561 
Average total cost per tree for six treatments.............. 00.00 eeees 0.553 
mverave cost per treatment per tree... oe cece twee ee cencdeun .092 
Average total cost per tree for five treatments .............. 22. cee. 0.476 
Average cost per treatment per tree................... Paes dt ite ait .095 








Not including the cost of packing and handling the increase in 
the crop resulting from spraying, the gain per hundred trees from 
the spraying varied from $424.70 to $562.40. For several years 
past these trees have been quite unprofitable on account of the 
attacks of pear scab. The trees are about thirty-five years old. 
and the largest of them are from twenty-five to thirty feet high. 
They have been given but little, if any, pruning in recent years 
and the tops are, therefore, very dense, making it difficult 
to spray them thoroughly. The spraying of these trees was 
more expensive both in labor and in material than it would have 
been with open top trees of the same size. All who have had 
experience in spraying orchards will agree that the cost of the 
treatment as here given is very high, even for trees of this size. 
Those who will trim their trees properly and plan to spray the 
entire orchard will no doubt be able to treat even large trees at less 
cost per tree than that given above. While the profit from treat- 
ment as shown in these experiments is probably much above the 
gain that may ordinarily be realized from even those varie- 
ties specially subject to the attacks of the scab, yet in these 
experiments the gain from spraying might have been greater 
than it really was had it not been for the loss of so much fruit by 
the wind storm, as previously stated, and had the tree tops been 
less dense. 

The treated Seckel trees were in two blocks, one of which 
was surrounded by untreated infected trees, while the other 
block was also hemmed in on three sides, by infected trees. 
The White Doyenné trees were somewhat scattered, but in most 
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instances the sprayed trees were separated by a short distance 
only from unsprayed, infected trees. In considering the results 
of these experiments it is well to bear in mind the fact that the 
sprayed trees were thus constantly open to infection from adja- 
cent trees that were not sprayed. Evidently, when an entire 
orchard is sprayed this source of infection may be obviated in a 
large measure. 

Effect on the foliage.— It should also be remarked that the 
five hundred and sixty-two dollars gain per hundred trees from the 
sprayed fruit (see p. 701) does not represent in this case all the benefit — 
- resulting from the spraying. Early in the season the foliage of 
the sprayed trees was of a more healthy color than was the foli- 
age of the unsprayed trees. Later in the season this difference © 
was very marked, and on account of having healthier foliage the 
sprayed trees evidently went into the winter in better condition 
and are better prepared for a good crop in 1894 than are the 
unsprayed trees. It was also noted that during the wind storm 
above mentioned a larger proportion of fruit held to the trees 
that were sprayed than held to the unsprayed trees. Branches 
of sprayed and of unsprayed fruit were exhibited at the World’s 
Fair and Mr. Geo. T. Powell, superintendent of the horticultural 
exhibit of New York State, reports that when they were received 
avery large per cent of the unsprayed fruit had dropped from 
the branches, while but a very small per cent of the fruit had 
dropped from the branches that were sprayed.* All these 
things indicate very clearly that the foliage and fruit on the 
sprayed trees were in a much more healthy condition throughout 
the season than were the fruit and foliage of the unsprayed trees. 

Pear scab and pear leaf blight.— Pear scab is the name com- 
monly given to adisease which manifests itself on the fruit in 
dark olive green or brown spots followed in many cases by a 
roughness of the skin and cracking of the fruit. Figure 1, Plate 
VIII, is from a photograph of a scabby pear which has become 
cracked in this way. 

Pears may also become cracked as a result of aftanks of the 
fungus Entomosporium maculatum, Lev. which causes the pear 
leaf blight.+ In this section the leaf blight, Antomosporiwm 

* Powell, Geo. T., in Proceedings Western New York Horticultural Society, Rochester, N. Y., 


1894, p. 77. 
+ This is not the bacterial ‘‘ fire blight’ which affects the wood and blights entire branches. 





PuaTE VIII, Fic. 1.-- From a photograph of White Doyenné showing the scab on fruit 
and on both the upper and the under surfaces of the foliage. 





PLATE VIII, Fic. 2.— From a photograph of a leaf and 
young fruit affected by the pear scab, Fusicladium 
pyrinium, (Lib.) Fckl. 
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seldom causes serious trouble in the orchards, though it is found 
to some extent, especially on certain varieties. It does much 
damage here by defoliating pear seedlings in the nursery. We 
have never seen fruit cracked by the leaf blight in New York » 
State, but in States further south it attacks both the fruit and 
foliage, frequently doing much damage. 

The distinction between pear scab and pear leaf blight should 
be kept clearly in mind, for the method of treatment which may 
' properly be recommended for the leaf blight may not be suffi- 

cient for the disease known as pear scab. 

Cause of pear scab.—Pear scab is caused by a parasitic fungus, 
Fusicladium pyrinum (Lib.), Feckl, which attacks both the leaves 
and the fruit. On the leaves it is usually found on the under 
surface, where it appears in spots as shown in Figure 1, Plate 
VIII, which is reproduced from a photograph. The same figure 
also illustrates the effect of the scab on the fruit and its appear- 
ance on the upper surface of a leaf. 

Before the blossoms open the dark scab spots begin to appear 
on the tender new growth, thus showing, as previously stated, 
that infection takes place soon after the fruit buds open. Whether 
or not the fungus is in an active state of growth before the buds 
open is not at present known. The scab spots at first appear as 
a dark olive green or brown mold, with an almost velvety 
surface, bearing minute little bodies known as spores. The func- 
tion of these spores will be readily understood if we say they are 
the seeds of the fungus, although strictly speaking they are too 
simple in structure to be called seeds. Under favorable condi- 
tions of moisture and temperature they readily germinate, and if 
they happen to be located on the foliage or fruit of the pear they 
soon send out a net-work of branching threads, absorb nourish- 
ment from the skin of the leaf or fruit and rapidly form a new 
scab spot, which in turn produces vast numbers of spores. Fig. 2, 
Plate VIII, reproduced from a photograph of a young fruit, shows 
that early in the season the fruit may be very much spotted by the 
disease. Scattered by the winds, the spores quickly spread the 
disease to other portions of the same tree and to other trees. 
Being very light, they easily float in the air and are quickly dis- 
tributed over wide areas by the winds. Since each scab spot is 
capable of producing great numbers of the spores, it is seen at 


, 
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once that the disease may spread very rapidly under favorable 
circumstances. Damp locations and damp cool weather are 
generally considered most favorable to the spread of the disease. 

On trees carefully sprayed early in the season the fungus has 
little chance to get a foothold, so that if spraying is begun soon 
after the fruit buds start to open, and continued until the middle 
or last of June, that is to say, three or four weeks after the fruit 
has set, the disease may be largely prevented. 

It is clear that much more good may be accomplished by a 
timely early spraying than could possibly be secured by the same 
treatment later in the season, since the early spraying prevents 
the development of the disease in its incipient stages while the 
later spraying has to contend with the disease after it has ‘become 
widely scattered and well established. 

. The scab continues to develop throughout the season whenever 
the weather conditions are favorable. . This was noted this 
season especially with unsprayed White Doyennés on which the 
_ amount of scabby fruit increased to a marked degree between 
the first of July and the middle of September. Similar obser- 
vations have been made by Jones, who found that the amount of 
scabby fruit on an unsprayed Flemish Beauty tree increased from 


fifty-five per cent July 6 to sixty-nine per cent July 28, and to — 


seventy-two per cent August 31.* 

Injury from spraying.— Greene + has found that, at least with 
some varieties, late spraying with the Bordeaux mixture causes a 
russet appearance on the fruit and therefore advocates but two 
treatments with this mixture after the fruit sets, making the 
second treatment about ten days after the blossoms fall. This 
difficulty was not noticed this season with either the White 
Doyennés or the Seckels sprayed three times after the blossoms 
fell, thus bringing the last spraying as late as June 28. 

Number of sprayings.—Just how many sprayings will be 
found profitable in an ordinary season has not yet been definitely 
‘determined and further experiments on this point are desirable. 
No doubt the number of treatments and the strength of the mix- 
ture may well be varied according to the character of the season. 


*Bull. 28, Vermont Exp. Sta., 1892, p. 31. 


+ Bull. 48, Ohio Exp. Sta., 1893, p. 11, also proceedings of the Western New 


- York Hort, Soc., 1894, p. 65. 
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Probably in very rainy seasons more frequent spraying with some- 
what stronger mixture will be found profitable, while on the 
other hand, during long continued fair weather, a weaker mixture 
and less frequent sprayings would give practically as good results 
as a strong mixture frequently applied. It is doubtful whether 
the strength of this mixture may in any season be profitably 
‘reduced below that used in these experiments, namely, one pound 
of copper sulphate to about eleven gallons of the mixture. 

Strength of Bordeaux mixture.— The Bordeaux mixture used — 
at this station in the pear scab experiments of 1893 was made by 
dissolving four pounds of pulverized copper sulphate in from half 
to two-thirds of a barrel of cold water. The‘necessary amount 
of fresh slaked lime was then poured into the barrel in the form 
of athin whitewash and the whole mixture diluted to forty- 
five gallons. The copper sulphate will dissolve more readily 
if itis suspended near the upper surface of the water. A basket 
or coarse sack may conveniently be used for this purpose. 
If the solution is wanted at once hot water may be used to dis- 
solve the copper sulphate since it dissolves more quickly in hot 
water than in cold. It should never be dissolved in iron vessels. 
When the lime is poured into the solution care should be taken 
to keep out any coarse sediment that might clog the nozzle. 

Weighing and straining the lime.— It was formerly thought 
necessary to strain the milk of lime into the copper sulphate 
solution and a coarse sieve or a gunny sack was commonly used 
for this purpose. It will be found, however, that the operation of - 
straining is unnecessary if care is used in pouring. The clear 
lime water is not sufficient but the lime mixed with the water 
must be used. 

The amount of lime necessary to form the Bordeaux mixture 
was formerly determined by weighing, using two-thirds as much 
lime as copper sulphate but by means of the potassium ferro- 
cyanide test the necessity of weighing the lime is now obviated. 

Potassium ferrocyanide test.— Pour the lime into the copper 
‘sulphate solution, stir the mixture thoroughly and then add a 
drop of the potassium ferrocyanide. If enough lime has been 
added. the drop will not change color when it strikes the mixture, 
otherwise it will immediately change to a dark reddish brown 
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color. More lime must then be added till the potassium ferro- 
cyanide does not change color when dropped into the mixture. 

The potassium ferrocyanide, also known as the yellow prussi- 
ate of potash, is a poisonous substance. It is a yellow salt which 
readily dissolves in water and a solution may conveniently be 
kept on hand in a small bottle. The commercial form of the 
potassium ferrocyanide may be used. A few cents should pur-, 
chase enough to last through the season. 

Excess of lime.— It is important that enongh lime be added, 
otherwise the mixture may injure the foliage, while an excess of 
lime will not harm the foliage. fs 

Use fresh Bordeaux mixture.— We prefer to use the fresh 
Bordeaux mixture because it becomes granulated after standing 
awhile and it seems to stick better to the foliage if applied fresh. 

Fresh slacked lime _It is best to use either fresh slaked lime, 
or lime kept in the condition described below, because it takes 
less of this to form the Bordeaux mixture than it does of air slaked 
lime, and because the mixture made with the fresh slaked lime 
sticks to the foliage better than that made with the air slaked 
lime. The lime may be slaked in large quantities if it is kept 
covered with water to exclude the air after the manner com- 
monly practiced by masons. In this way the lime will keep io 
an indefinite period in satisfactory condition. 

Stock solution of copper sulphate— Some have made a 
practice of dissolving the copper sulphate in large quantities 
making a strong solution from which small portions are meas- 
ured out as needed and diluted to the proper proportions required 
by the Bordeaux mixture formula. At first we were inclined to 
doubt the reliability of this method from the fact that some 
experience with saturated solutions indicated that portions taken 
from the bottom of a barrel of a stock solution would be stronger 
than equal portions taken from the top of the barrel. One 
gentleman who has followed this method for two years reports 
that the copper sulphate crystallized out of the solution forming 
erystals on the bottom and sides of the barrel in which the stock 
solution was kept. This shows that he has not been making the 
Bordeaux mixtures.of uniform strength. The portion of the 
stock solution used after the crystals began to form must have 
been a saturated solution, and must have made a stronger Bor- 
deaux mixture than that used before the crystals began to form. 
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A solution containing sixty-nine grams of copper sulphate per 
litre after standing in a corked bottle about ten weeks was 
tested and the top showed 1.0365 specific gravity, while the 
bottom showed 1.0550 specific gravity, making a difference of 
0.0185 between the two. But a solution containing two pounds 
of copper sulphate per gallon after standing a week showed 
practically no difference between the top and bottom as to 
strength of the solution. It seems therefore that for all practical 
purposes a solution containing two pounds of copper sulphate per 
gallon may be safely used for stock solution.* It would take 
two gallons of such a solution to make forty-five gallons of the 
Bordeaux mixture according to the formula given on a previous 
page. 

Spraying in rainy weather.— If Bordeaux mixture has time to 
dry after it is applied to the foliage it will take a good deal of 
rain to wash it all off. Ordinarily, when the proper time for 
spraying has arrived, it is best to do the work even though there 
are prospects of rain, for in many such instances either very little 
rain falls or perhaps none at all, and if the spraying is done the 
full benefit of the treatment is secured. In following this plan it 
occasionally becomes necessary to repeat the spraying after a 
heavy rainfall, but the time spent in such instances in making 
an extra spraying will be much less than the time wasted when 
_ the opposite course is pursued and the spraying postponed when- 
ever the clouds threaten rain. 

Nozzles.— In recent years many good nozzles for applying 
- fungicides and insecticides have been devised, but it is generally 
_ conceded that for the application of Bordeaux mixture nothing 
has yet been found that equals the Vermorel. Various forms of 
this nozzle are on the market, some of which have no joint 
between the nozzle chamber and the elbow. Occasionally some 
obstruction lodges between the elbow and the nozzle chamber, 
and therefore it is best to select those forms of the Vermorel 
which have a joint at this place, so that the part containing the 
nozzle chamber may be easily separated from the rest of the 
nozzle and any obstruction removed. 

The Vermorel nozzle is capable of giving an exceedingly fine 
spray, which is most desirable, but it can throw the spray but a 


*See Solutions by W. Ostwald, translated by Muir, 1891, ‘‘ Homogeneousness of solutions,”’ 
pp. 148 to{151. 


‘ 
. 
708 Report oF THE HortTIcULTURIST OF THE 


few feet beyond the nozzle. Its best work is probably done ata 
distance of from two to four feet from the nozzle’s orifice. It is 


readily seen that in treating very large trees this nozzle must in | 


some way be lifted into the branches. Climbing the trees can 
not profitably be practiced to any great extent, so that for those 
parts of the tree which can not be reached by poles or “ bamboo 
extensions,” some other kind of nozzle is used capable of throw- 
ing a spray to a greater distance, although the spray be not 
so fine as that made by the Vermorel. For such long distance 
work we used the McGowen nozzle. 

Bamboo extension.—The bamboo extension has been in use 
for several years in spraying orchards. It consists of a three- 
eighths inch brass tube inside of a bamboo pole. To the lower 
end is attached a coupling by means of which it is joined to the 
discharge hose of the spray pump. A stop-cock at this end per- 
mits the operator to shut off the spray readily whenever he 
chooses to do so. ‘To the other extremity of the bamboo exten- 
sion the nozzle is attached. The extensions are usually from six 
to eight feet long, so that when the operator stands in a wagon 
he can with the Vermorel nozzle satisfactorily spray branches 
from fifteen to twenty feet from the ground. 

In treating small orchards the hose may be fastened to a pole 
and thus the nozzle may be lifted up among the branches of tall 
trees, but where large orchards are to be treated it will probably 
be best to use the bamboo extension. Spraying is hard work 
even with the best appliances and the use of clumsy apparatus 
will not be economical in large orchards. | 

Force pumps.—lor applying mixtures containing copper com- 
pounds the pumps should be of brass or brass lined, otherwise 
they will become corroded. In selecting a pump for use on 
an ordinary tank or barrel, it is best to get one with.double dis- 
charge so that two leads of hose may be used when necessary. 


These in turn may be each fitted with a “Y ” coupling thus — 


dividing each stream into two and permitting the use of four 
nozzles. | 

Many good pumps are on the market and it would be difficult 
to say which is the best. In treating the pear orchard in 1898, 
the Nixon “Climax” and the Gould “Clock” pumps were used. 


Both do good work, but neither one was wholly satisfactory in — 


treating the tallest trees because they were not powerful enough. 


s 
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Agitators.—In applying either Bordeaux mixture or Paris 
green it is very necessary that the liquid be thoroughly stirred 
in order to insure uniform strength in the application, otherwise © 
the copper compounds and the Paris green will settle to the 
bottom of the tank. Experience has shown that agitating by 
means of a hose returning a stream to the bottom of the tank is 
unsatisfactory. A wooden dash or paddle may be usually fitted 
to the pump so that with every stroke of the pump it will stir 
the mixture. When necessary, as for instance, after the tank 
has been standing still for a few minutes, this agitator may be ~ 
supplemented by stirring the mixture thoroughly with a stick. 
Except with geared pumps the above method is the most satis- . 
factory one that we know of at present. 

Bordeaux mixture not a cure.—The fact that Bordeaux mix- 
ture, or any other fungicide, is not a cure for fungous attacks 
can not be too strongly emphasized. The Bordeaux mixture is 
sprayed on the foliage and fruit simply to prevent the germina- 
tion there of the spores of the fungus by means of which the 
fungus is propagated. It is evident, therefore, that the Bordeaux 
mixture must be used as a preventive of, rather than as a cure for 
fungous attacks. For this reason the foliage and fruit should be 
kept covered with the Bordeaux mixture from the time when they 
first emerge from the bud till a month, at least, after the blossoms 
fall. The success of the treatment depends in a large measure on 
the timely and thorough application of the mrxture. 

Results of the experiments.— The results of these experi- 
ments certainly give an aflirmative answer to the question 
whether or not dilute Bordeaux mixture, containing one pound 
of copper sulphate to about eleven gallons of the mixture may 
be used successfully against pear scab and show, at least under 
the conditions existing in this case, that it may safely be relied 
on if it is applied thoroughly and at the proper time. This con- 
clusion confirms in a measure the results previously obtained by 
Galloway and Fairchild * and by Greene.t 

Spraying early.—So far as this trial is concerned the results 
shown in Table XX, p. 698, answer the question whether or not 

* Jour. Myc., VI, pp. 187-142; Rep. U.S. Dept. Agr. 1890, pp. 397-8, and — 
“Bull. No. 8, 1892 (Experiments of 1891), U. S. Div. Veg. Path. pp. 36-47, 


+ Bull. 9, Vol. IV, Ohio Expt. Sta., 1891, pp. 212-218, and Bull, 48 of the 
same station, 1893, pp. 11-12. - 
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three sprayings after the fruit buds begin to open and before the 
blossoms open are better than two sprayings during the same 


period. It will be noticed that the highest prices both for sprayed — 


and unsprayed fruit were obtained for the pears grown in that 
part of the orchard where the Seckels were sprayed five times. 
This may be partially accounted for by the fact, noted frequently 
during the season, that the attacks of the scab were not so 
severe on the unsprayed trees in this part of the orchard as they 
were in that portion where the Seckels were sprayed six times, so 
that the two methods of treatment are not in this case strictly 
comparable. Comparing the gain per hundred trees computed 
from the highest prices received for the sprayed fruit_it is seen 
that with trees sprayed six times the gain is $577 while with 
the trees sprayed five times the gain is $566, making an increase 
of eleven dollarsapparently due to the extraspraying. This increase 
would more than pay for the cost of the extra spraying, but it is 
doubtful whether the extra spraying should be credited with this 
gain, and the indications are that it should not. A heavy rain 
storm followed the first spraying and it is possible that the effect 
of the first treatment was consequently much less than it would 
have been had the weather remained fair. On the whole it may still 
be considered doubtful whether it is expedient to spray more than 
twiceafter the fruit buds begin to open and before the blossoms open. 

Inconclusion it may be said that both the Seckel and the White 


\ 


Doyenné pears are varieties especially subject to the attacks of — 


the scab fungus and, therefore, as previously stated, the large 
gains resulting from their treatment, as shown in these experi- 


ments could not be expected to result from spraying every other — 


variety. Yet the fact remains that the fruit and foliage of many 
of the varieties grown in New York State pear orchards suffer 
considerable damage each year from the fungous diseases which 
may be successfully treated by spraying with the Bordeaux mix- 
ture and also from insect foes that may be treated at the same 
time with Paris green. It is undoubtedly true that tens of thou- 
sands of .dollars might be saved annually to the New York pear 


growers by the universal adoption of the method of treatment 
which is here shown to be very successful in preventing the depre- 


dations of some of the worst insect and fungous enemies of the 
pear. 
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SUMMARY. 


1. In these"experiments, pear scab was successfully treated by 
dilute Bordeaux mixture containing four pounds of copper sul. 
phate to forty-five gallons of the mixture. 

2. Comparing three treatments after the buds begin to open 
and before the blossoms open with two treatments during the 
same period, it is still doubtful whether enough benefit may be 
gained from the former to justify the expense of the extra treat- 
ment. 

3. In order to treat pear scab successfully, the spraying must 
be done thoroughly and at the right season. 

4, The benefits of the treatment extend to the tree as well as 
the fruit, as shown by the increased vigor of the foliage and fruit 
on the sprayed trees when compared with the unsprayed trees. 


BrispuioGRAPHY. 


A few reference to articles on pear scab and its treatment are 
given below. 

1. [Anon.] Votes of Meeting of Western N. Y. Hort. Society, 
1890. Garden and Forest, Vol. III, p. 60. States that hypo 
sulphite of soda, though not a perfect remedy for pear scab, is 


‘the best one known at present. 


| 2. [Anon.] Scabby pears. Country Gentleman, Albany, N. 
Y, 1892, Vol. LVII, p. 47. Says spraying with conpen solution 
tee been tried without definite results. 

3. Artuur, J. C. Report New York State Experiment Sta- 


- tion, Geneva, N. Y., 1884, pp. 367-368. Describes the general 


appearance of, and damage caused by pear scab. Mentions 
fungicides which have been suggested by Burrill and by Saunders. 

4. Baitey, L. H. Bull. XIX, Cornell Experiment Station, 
Ithaca, N. Y., 1890, p. 49. States that J“. pyrinum has probably 


caused much of the failure in the pear crop this year. On p. 52 


states that the scab is abundant this season on the fruits. 

5. Breaon, 8. A. Report of the proceedings of the Western 
N. Y. Hort. Soc., Rochester, N. Y., 1893, pp. 14-20. The 
report of committee on plant diseases notes the prevalence of 
the pear scab during 1892 in western New York, showing that it 
caused considerable damage to the crop. 
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6. Burrmr, T. J. Transactions Miss. Valley Hort. Soc. 
1883, I, p. 202. Recommends kerosene emulsions as fungicides 
for this disease. | 

7. Cuxster, F. D. Bull. III. Del. Exp. Station, 1888, pp. 
4-5. Recommends spraying once, or more, with Bordeaux 
mixture containing six pounds of poppet sulphate to twenty-two 
gallons of the mixture. 

8. Spraying with potassium sulphide for pear seab. 





Bull. No. 8, Del. Exp. Station, 1890, pp. 11-14. Notes that 


‘different varieties are affected in different degrees by the scab. 
Finds that treatment with potassium sulphide is of some benefit. 
Notes that one of the largest pear orchards in the State, located 
near Newark, has for a long time been infested with the pear 
scab. See also Expt. Station Record, 1890, Vol. II, p. 49. 

a. : Annual Report Del. Exp. Station, 
1889, pp. 88 to 91. A reprint of the article in Bulletin No. 8, 
above mentioned. 

10. CuurcHILL, G. W. Bull. 35, N. Y. State Exp. Station, 
Geneva, N. Y., 1890. Gives appearance of pear scab on leaves 
and fruit. Proposes remedies and gives formule for same. 

11 Report N. Y. State Exp. Station, 1890, pp. 














337-3838. A reprint of the article in bulletin 35, above men-. 


tioned. 
12. Cops, N. A. Agr. Gaz. N. S. Wales, 1891, Vol. I, pp. 
60-62. Recommends ammonia-carbonate treatment. 


13. Cooxn, M.C. Grevillea, Vol. XII, p.11. 2 pyrinum is 


listed from Australia. 


14. Karty, F. 8. Trans. Ill. Hort. Soc’y, 1886, pp. 170-171. 


Gives popular discussion of pear scab, notes its distribution from 
California to the Atlantic coast and in Europe. States that no 
remedies thus far proposed have been demonstrated to have 
practical value. 


15. Ertxsson, Joxos:' Botanisches Centralblatt, X XVI, 1886, 


pp. 347-348. Ina review of Eriksson’s Bidrag till kannedomen 
om vara odlade vaxters sjukdomar (Contribution to the knowledge 
of the diseases of our cultivated plants), Samson & Wallin, 
Stockholm, Sweden, 1885, it is stated that at Stockholm the pear 


scab is less prevalent than the apple scab, but, whenever it does. 


occur, it causes more injury than the apple scab. It was found 


wee 
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in the summer of 1884 both on leaves and twigs of the Napoleon 
pear, and was seen on both sides of the leaves. At Rosendale it 
was especially injurious to the Jacob and Larsmesse varieties and 
less injurious to the Duchesse d’ Angouléme, Ulriksdals, Sylt and | 
Kanel varieties. 


It is also stated that the occurrence of the fungus onthe leaf — 


was first noticed by Libert in France as Helminthosporvwm 
Pyrorum and was described in 1840 by J. Desmazieres, who 
afterwards identified it with Wallroth’s Cladosporiwm dendrite- 
cwm. Undoubtedly the same fungus is included by H. T. Bonor- 
den in his Abdildung, Tafel LV, fig. 94. Henceforth the apple- 
scab fungus and the pear-scab fungus were included in one species 
until L. Fuckel, in 1869, separated them as distinct species. He 
called the pear-scab fungus /. pyrinwm. 

The fungus on the pear fruit was first noticed by J. Peyl in 
Bohemia in 1864 as Cladosporium polymorphum. P. Sorauer 
described it more fully in a communication on this subject to the 
Society of Natural Sciences in Breslau. E. Prillieux presented 
the same subject before the French Academy in Paris, November 
12, 1877, and also before the French Botanical Society, January 
95, 1878. 

Like the apple-scab fungus, the pear-scab fungus. sends its 
mycelium only among the superficial cells of the affected plant 
tissue. The conidiaphores are knotted in certain places and the 
conidia are pointed at both ends. The conidia germinate readily 
in water. The only preventive measuresuggested consists in not 
propagating from the wood of diseased trees. 

16. Evans, W. H. Handbook of Experiment Station Work, 
U.S. Office of Experiment Stations, Washington, D. C., 1893, 
p. 245, states that it requires.the same preventive treatment as 
apple scab, namely (p. 18): Bordeaux mixture, ammoniacal 
carbonate of copper, or modified eau celeste, after the leaves come 
out, and copper sulphate solution, one pound to ten gallons of 
water, before the leaves appear. Average cost need not exceed 
thirty to forty cents per tree. 

17. Faircuitp, D.G. See Galloway and Fairchild, No. 23, 
and Rusk, J. M., No. 41. 

18. Farrow, W.G. Provisional Host Index of Fungi of the 
United States, p.40. Gives the following synonyms of Musi 
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 cladium pyrinum, Fckl., namely, Helminthosporium Péirorum 
Lib., Cladosporium dendriticum (Wallr.), Fekl; usicladiwm 
dendriticum, Fckl. 

19. Franx, A. B. Die Krankheiten der Pflanzen, 1880, p. 589. 
Considers the pear-scab fungus Pusicladium pyrinum (Lib.) Fekl. 
as distinct from the apple scab fungus, / dendriticum (Wallr.) 
Fckl. States that it occurs on the one-year old twigs as well as, 
on both sides of the leaves and on the fruit. Notes that the 
infected leaves fall somewhat sooner than do the healthy leaves. 

20. Gattoway, B. T. Bull. No. 3, U. S. Div. Veg, Pathology, 
1892, pp. 36-47. Reports results of experiments made in 1891. 





Copper saccharate and glue, mixture gave best results for pear _ 


scab alone. Bordeaux mixture gave best results for both pear 
leaf blight and pear scab. 

21. Jour. Mycology, VI, p. 14. States that pear 
scab is especially prevalent in New Jersey, Delaware and adjoin- 
ing states. Recommends treatment with Bordeaux mixture both 
for large trees and for seedlings. 

22. Farmer’s. Bulletin, No. 7, U. 5. Dept. Agr., 1892, 
p. 15. Outlines method of treating both pear scab and pear leaf 
blight by one line of treatment with Bordeaux mixture. 

23. Gatitoway, B. T., and Farroninp, D. G. Rep. U. S. Dept. 
Agr., 1892, pp. 397-398. Report result of testing relative values. 
of Bordeaux mixture, ammoniacal solution of copper carbonate, 
copper acetate, copper carbonate in suspension and mixture No. 
5. The experiments were also conducted with a view of deter- 
mining the best number of treatments, the best time to make the 
applications and the cost of treatment. Conclude that: | 

1. Early treatments (beginning before the fruit is half an inch © 
in diameter) are necessary to prevent the scab. 

2. Spraying after the fruit is half grown is liable to injure its 
appearance. 

8. Best results were obtained with Bordeaux mixture and the 
ammoniacal solution of copper carbonate. 

24. Journal Mycology VI, pp. 187-142. Give 
details of the experiments noted above. See No. 23. . 

25. Green, W. T. Ohio Exp. Station, Bul. 9, VI, 1891, pp. 














212-213. Finds that sprayed fruit keeps better after being picked : ae 


than does unsprayed fruit. Notes the beneficial effect of spray- 
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ing on the foliage. Foliage was injured by treating with modified 
eau celeste, and also by “ammonia copper” solution. Prefers 
dilute Bordeaux mixture containing six pounds of copper sulphate 
to forty-four gallons of the mixture. 

26. Bul. 48, Ohio Exp. Station, 1893, pp. 11-12. 
States that a russeting or roughness of the skin of the fruit 





-occurs when Bordeaux mixture is used more than twice after the 


blossoms fall, so that he makes the last spraying about ten days 
after the blossoms fall. 

27. Gorr, E. 8. Report N. Y. State Exp. Station, Geneva, 
N. Y., 1886, pp. 173-174 [or 177-178]. Experimented with sodium 
hyposulphite as a fungicide for pear scab using one pound to ten 
gallons of water and one pound to twenty gallons of water. 
Thought some slight benefit resulted from the treatment. ‘ 

28. —. Bul. 34, Wis. Exp. Station, 1893, p. 7. Recom- 





‘mends spraying with Bordeaux mixture. 


29. Hooxrnr, C. M. Proceedings Western N. Y. Hort. Soc’y, 
1888, pp. 80-31. Has observed the scab attacks for several years 
and has noticed that when dry winds occur at blossoming time 
little scab is seen during the following season, but when damp 
weather occurs at blossoming time the scab is prevalent the 
following season. 

30. ——-—. Proc. West. N. Y. Hort. Soc’y, 1891, pp. 57-60. 
Speaking of the pear crop of Monroe county in 1890, states that 
many varieties set a good crop of fruit but immediately after the 
falling of the blossoms the scab fungus developed in remarkable 
abundance, both on the leaves and on the fruit, either causing 
the fruit to drop or rendering it worthless. Though the pear 
suffered less than the apple very little first-class pear fruit was 
found. Discusses also the nature of the fungus attack and the 


| advisability of spraying as a preventive of such attacks. Oom- 


pare with No. 4 above. 
31, Jones, L. R. Report Vermont Exp. Station, 1890, p- 142. 
Notes that pear scab is especially troublesome on Flemish — 


Beauty. 


32. ———. Report Vermont Exp. Station, 1891, p. 132. 


Summarizes the results published in Bul. 28. See No. 33. 





88; —. Bul. 28, Vermont Exp. Station, 1892, pp. 30-34. 
In an experiment with two trees one was sprayed and the other 
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left unsprayed for comparison and it was found that ammmonia- 
cal solution of copper carbonate was effective as a fungicide. On 
unsprayed Flemish Beauty tree noted that the amount of scabby 
fruit increased from fifty-five per cent July 6 to seventy-two 
per cent August 31. : 

34. —. Report Vermont Exp. Station, 1892. p. 25. 
States that pear scab may be largely prevented by spraying with 
copper solutions. . 

35. —. Newspaper Bulletin No. 2, Vermont Exp. 
Station. Mentions proposed treatment of pear scab for 1893 
with copper carbonate. | 

36. Lamson, H. H. Report New Hampshire Exp. Station, 
1890 and 1891, pp. 216-241. Bordeaux mixture and ammoniacal 
solution of copper carbonate were tested and five treatments 
made with each. The reduced amount of cracked and scabby 








fruit demonstrated the value of the treatment. See also Exp. 


Station Record, V, p. 60. 

37. Lupwic. Die niederen Kryptogamen, p. 316. 

38. Maaenus, P. Verzeichnis der vom 1r August bis 10 
September I891 bei Bad .Kissingen in Bayern gesammelten 
meist parasitischen Pilze, p. 6. Notes the occurrence of /. 
pyrinum on fruit and leaves of pear in a garden. 


39. Massey, W. F. Bul. 92, N. C. Exp. Station, p. 98. Gives 


brief note on pear scab with illustration of scabby fruit. ‘ Recom- 
mends treatment with copper sucrate. 

40. Prituirux. Comptes rendus, 1877, p. 910. Observed the 
pear scab in Paris, France. Thought it could be carried over 


winter on the young twigs. Cited by Frank in Die Krankhetten | 


der Pflanzen p. 589. : 

41. Rusx, J. M. Report of U.S. Sec’y of Agriculture, 1892, 
p- 47. Mentions Fairchild’s discovery at the N. Y. State Exp. 
Station, Geneva, N. Y., of the appearance of the pear scab 
fungus on the unopened flower buds, “ a fact long suspected but 
never before demonstrated.” 


42. Saunpers, Wm. Canadian Horticulturist, VII,p. 127. As 


fungicides for pear scabs suggests (1) hyposulphite of soda, (2) 
sulphide of lime, or (8) sulphur in suspension. 
43. 





Proceedings Western N. Y. Hort. Soc’y, 1891, | 
p. 60. Recommends burning sulphur in packing shed before bar- > _ 
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reling the fruit to prevent the growth of the scab after the fruit 
is barréled. 

44. Sorrpner, F. L. Fungous diseases of the grape and other 
plants, 1890, chap. XIV. Considers the pear scab fungus as iden- 
tical with 1. dendriticum (Wal.) Fckl. | 

45. Pear Scab, Orchard and garden, XII, 1890, pp... 
143-144. Shows necessity of early spraying. Recommends 
treatment with iron sulphate or copper sulphate in April before 
the buds start, afterwards spraying with modified eau celeste or 
ammoniacal solution of copper carbonate. 

46. Soravgr, P. Pflanzenkrankheiten, pp. 8 and 372. 

47. Scirus, W. A. Garden and Forest, VII, pp. 49 and 60. 
Gives abstract of paper by 8. A. Beach before the meeting of | 
the Western N. Y. Hort. Society, Rochester, N. Y., Jan. 24, 1894,. 
giving results of experiments which are treated fully in preced- 
ing pages of this report. 

48. Sturais, W. C. Bul. III, Conn. Exp. Station, New 
Haven, Conn., 1892. Thinks Bordeaux mixture or ammoniacal — 
solution of copper carbonate would be more effective against 
pear scab than would sulphide of potassium. Recommends 
beginning treatment when the flowers are opening. 

49. Bul. 115, Conn. Exp. Station, 18938, p. 5. Out- 
lines method of treatment with Bordeaux mixture. 

50. THaxter, R. Report Conn. Exp. Station, 1893, p. 173. ~ 
Notes that pear scab has been locally very injurious. 

51. Tuomas, J. J. Culture of Standard Pears. Proc. West- 
ern N. Y. Hort. Soc’y, 1888, pp. 20-21. Notes that the Flemish 
Beauty and | Virgaliew| White Doyenné which for many years 
past have been spoiled by scab and cracking were fair the past 
season. In previous reports of this society Mr. Thomas has also 
called attention to Seckel trees which formerly produced good 
fruit, but in several recent years the fruit has been much injured 
by the scab. 

52. Tuoumen, Fetix von. Fungi Pomicola, 1879, p. 15. Con- | 
siders the scab fungus of pear identical with the scab fungus of 
apple and describes it under the name of Fusicladium dendriticum. 

53. Winter, Dr. Gro. Hedwigia, XIV, p. 35. Treats of the 
synonomy of this and other forms which he considers the same. 








METEOROLOGY FOR 18093.* 


The record of all theSwind strong enough to turn a vane has 
been recorded accurately as to direction and time. The record 
of sunshine has been continued uniform with the first record 
adopted by Dr. Babcock, and a summary follows the record for 
1893, showing a comparison of the sunshine for each year it has 
been recorded by the Neggretti and Zambra instrument. 

The different tables‘follow in their order. 


*R. D. Newton in charge. 
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